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(54) BEAM DETECTION METHOD AND APPARATUS

(57) A beam detection method and apparatus for
solving the problem in the prior art of good communica-
tion quality for downlink beam detection being lacking.
The beam detection method comprises: a user equip-
ment receiving beam quality monitoring signals sent by
a network device by using M beams; determining signal
quality indicators of M beam quality monitoring signals,
and determining, based on the signal quality indicator of
each of the M beam quality monitoring signals, a beam
quality indicator of a beam used for sending a beam qual-
ity monitoring signal; generating a first detection report
which comprises at least one of indication information of
at least one beam, the beam quality indicator of which
does notmeetafirst threshold, from among the M beams,
the beam quality indicator of the at least one beam, the
beam quality indicator of which does not meet the first
threshold, from among the M beams, indication informa-
tion of at least one beam, the beam quality indicator of
which meets a second threshold, from among the M
beams, and the beam quality indicator of the at least one
beam, the beam quality indicator of which meets the sec-
ond threshold, from among the M beams; and sending
the first detection report to the network device.
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Description

[0001] The present application claims priority to Chi-
nese Patent Application No. 201711071524 .X, filed with
the Chinese Patent Office on November 3, 2017 and en-
titted "Beam Detection Method and Apparatus”, which is
hereby incorporated by reference in its entirety.

Field

[0002] The application relates to the field of communi-
cations technologies, and particularly to a beam detec-
tion method and apparatus.

Background

[0003] The beam-forming technology is a multi-anten-
na transmission technology, where the width of the beam
and the direction of the beam can be adjusted flexibly by
adjusting the weighting factor on each antenna unit, to
realize the wireless signal transmission in a specific di-
rection.

[0004] A network device may perform the beam-form-
ing on a Physical Downlink Control CHannel (PDCCH)
to obtain the spatial diversity gain of the multi-antenna
array. One possible method for performing the beam-
forming on the PDCCH is to divide the time/frequency
resources available for the PDCCH transmission into
multiple components, where each componentis called a
control resource set (CORESET). The network device
may transmit a PDCCH signal carrying the Downlink
Control Information (DCI) through a downlink beam on
any CORESET, and the downlink beams used on differ-
ent CORESETSs are different. The user equipment may
blindly detect the PDCCH signals on all the CORESETs.
If the user equipment correctly decodes the PDCCH on
one CORESET, the user equipment may obtain the DCI
information on this PDCCH. If the channel quality of one
CORESET oragroup of CORESETs s poor, the PDCCH
transmitted on the CORESET(s) will not be correctly de-
coded by the user equipment, but the user equipment
may still correctly decode the PDCCHs transmitted on
other CORESETSs with sufficiently good signal quality.
[0005] When the high-frequency (e.g., millimeter wave
frequency band) communication is used, the stronger
path loss and frequency blocking may cause the poorer
quality of the PDCCH signals transmitted by the network
device through the downlink beams, so that the PDCCH
signals transmitted through these downlink beams can-
not be detected by the user equipment or cannot be
parsed correctly by the user equipment.

[0006] In the prior art, a network device may transmit
a beam quality monitoring signal to a user equipment
through a downlink beam, and the user equipment de-
tects the beam quality monitoring signal and evaluates
the communication quality of the downlink beam accord-
ing to the signal quality of the detected beam quality mon-
itoring signal. When determining that the communication
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quality of each downlink beam is lower than the threshold,
the user equipmentreports the detection reportindicating
thatall the downlink beams are unavailable to the network
device.

[0007] However, the above method for detecting com-
munication quality of the downlink beam provides less
information to the network device, and it is difficult for the
network device to improve the communication with the
user equipment according to the detection report.

Summary

[0008] The present application provides a beam de-
tection method and apparatus, so as to solve the problem
of lack of the good detection of the communication quality
of the downlink beam in the prior art.

[0009] In a first aspect, the present application pro-
vides a beam detection method. The method includes:
receiving, by a user equipment, beam quality monitoring
signals transmitted by a network device using M beams,
wherein the beam quality monitoring signals are signals
used for monitoring beam quality and M is a positive in-
teger; determining, by the user equipment, signal quali-
ties of the M beam quality monitoring signals, and deter-
mining, based on the signal quality of each of the M beam
quality monitoring signals, beam qualities of the beam
used for transmitting the beam quality monitoring signals;
generating, by the user equipment, a first detection re-
port, wherein the first detection report includes at least
one of: indication information of at least one beam of
which the beam quality does not satisfy a first threshold
among the M beams, the beam quality of at least one
beam of which the beam quality does not satisfy the first
threshold, indication information of at least one beam of
which the beam quality satisfies a second threshold, and
the beam quality of at least one beam of which the beam
quality satisfies the second threshold; transmitting, by
the user equipment, the first detection report to the net-
work device.

[0010] Insome optionalimplementations of the first as-
pect, the M beams include M1 first beams that have been
determined to be available for communication with the
user equipment and M2 second beams that have not
been determined to be used for communication with the
user equipment, the beam quality monitoring signals
transmitted through the first beams are first beam quality
monitoring signals, and the beam quality monitoring sig-
nals transmitted through the second beams are second
beam quality monitoring signals; the first detection report
includes: indication information of at least one beam of
which the beam quality does not satisfy the first threshold
among the M1 first beams, and/or, the beam quality of
at least one beam of which the beam quality does not
satisfy the first threshold among the M1 first beams.
[0011] Insome optionalimplementations of the first as-
pect, the M beams include M1 first beams that have been
determined to be available for communication with the
user equipment and M2 second beams that have not
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been determined to be used for communication with the
user equipment, the beam quality monitoring signals
transmitted through the first beams are first beam quality
monitoring signals, and the beam quality monitoring sig-
nals transmitted through the second beams are second
beam quality monitoring signals; the first detection report
includes: indication information of at least one beam of
which the beam quality satisfies the second threshold
among the M2 second beams, and/or, the beam quality
of at least one beam of which the beam quality satisfies
the second threshold among the M2 second beams.
[0012] Insome optionalimplementations of the first as-
pect, the M beams include M1 first beams that have been
determined to be available for communication with the
user equipment and M2 second beams that have not
been determined to be used for communication with the
user equipment, the beam quality monitoring signals
transmitted through the first beams are first beam quality
monitoring signals, and the beam quality monitoring sig-
nals transmitted through the second beams are second
beam quality monitoring signals; the first detection report
includes: indication information of at least one beam of
which the beam quality does not satisfy the first threshold
among the M1 first beams, and/or, the beam quality of
at least one beam of which the beam quality does not
satisfy the first threshold among the M1 first beams; and
indication information of at least one beam of which the
beam quality satisfies the second threshold among the
M2 second beams, and/or, the beam quality of at least
one beam of which the beam quality satisfies the second
threshold among the M2 second beams.

[0013] Insome optionalimplementations of the first as-
pect, the M beams include M1 first beams that have been
determined to be available for communication with the
user equipment and M2 second beams that have not
been determined to be used for communication with the
user equipment, the beam quality monitoring signals
transmitted through the first beams are first beam quality
monitoring signals, and beam quality monitoring signals
transmitted through the second beams are second beam
quality monitoring signals; the first detection report in-
cludes: indication information of at least one beam of
which the beam quality does not satisfy the first threshold
among the M1 first beams, and/or, the beam quality of
at least one beam of which the beam quality does not
satisfy the first threshold among the M1 first beams; after
the user equipment determines beam quality parameters
ofthe M beams, the method further includes: generating,
by the user equipment, a second detection report, where-
in the second detection report includes: indication infor-
mation of at least one beam of which the beam quality
satisfies the second threshold among the M2 second
beams, and/or, the beam quality of at least one beam of
which the beam quality satisfies the second threshold
among the M2 second beams; transmitting, by the user
equipment, the second detection report to the network
device.

[0014] Insome optionalimplementations of the first as-
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pect, the M beams are first beams that have been deter-
mined to be available for communication with the user
equipment, and beam quality monitoring signals trans-
mitted through the M first beams are first beam quality
monitoring signals; the first detection report specifically
includes: indication information of at least one beam of
which the beam quality does not satisfy the first threshold
among the M first beams, and/or, the beam quality of at
least one beam of which the beam quality does not satisfy
the first threshold among the M first beams.

[0015] Insome optionalimplementations of the first as-
pect, afterthe user equipmenttransmits the first detection
report to the network device, the method further includes:
receiving, by the user equipment, second beam quality
monitoring signals transmitted by the network device us-
ing N second beams, wherein the second beams are
beams that has not been determined to be used for com-
munication with the user equipment and N is a positive
integer; determining, by the user equipment, signal qual-
ities of the N second beam quality monitoring signals,
and determining, based on the signal quality of each of
the N second beam quality monitoring signals, beam
qualities of the second beams used for transmitting the
second beam quality monitoring signals; generating, by
the user equipment, a second detection report including:
indication information of at least one beam of which the
beam quality satisfies the second threshold among the
N second beams, and/or, the beam quality of atleastone
beam of which the beam quality satisfies the second
threshold; transmitting, by the user equipment, the sec-
ond detection report to the network device.

[0016] Insome optionalimplementations of the first as-
pect, the first detection report specifically includes: indi-
cation information of all of L1 beams of which beam qual-
ities do not satisfy the first threshold among the first
beams, and/or, beam qualities of K1 beams with the best
or worst beam qualities among the L1 beams, wherein
K1 is 1, or K is smaller one of L1 and H, and H is a
maximum number of beam qualities carried by uplink re-
sources used by the user equipment to transmit the first
detection report.

[0017] Insome optionalimplementations of the first as-
pect, the first detection report specifically includes: indi-
cation information of K2 beams with the best or worst
beam qualities among beams of which beam qualities do
not satisfy the first threshold among the first beams,
and/or, the beam quality of at least one of the K2 beams.
[0018] Insome optionalimplementations of the first as-
pect, the first detection report specifically includes: indi-
cation information of all of L2 beams of which beam qual-
ities satisfy the second threshold among the second
beams, and/or, beam qualities of K3 beams with the best
or worst beam qualities among the L2 beams, wherein
K3 is 1, or K3 is smaller one of L2 and H, and H is a
maximum number of beam qualities carried by uplink re-
sources used by the user equipment to transmit the first
detection report.

[0019] Insome optionalimplementations of the first as-
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pect, the first detection report specifically includes: indi-
cation information of K4 beams with the best or worst
beam qualities among beams of which beam qualities
satisfy the second threshold among the second beams,
and/or, the beam quality of at least one of the K4 beams.
[0020] Insome optionalimplementations of the first as-
pect, the first detection report specifically includes: indi-
cation information of K2 beams with the best or worst
beam qualities among beams of which beam qualities do
not satisfy the first threshold among the first beams,
and/or, the beam quality of at least one of the K2 beams;
and indication information of K4 beams with the best or
worst beam qualities among beams of which beam qual-
ities satisfy the second threshold among the second
beams, and/or, the beam quality of at least one of the K4
beams; wherein K2 is less than or equal to the total
number of beams of which beam qualities do not satisfy
the first threshold among the first beams, and K4 is less
than or equal to the total number of beams of which beam
qualities satisfy the second threshold among the second
beams.

[0021] Insome optionalimplementations of the first as-
pect, the second detection report specifically includes:
indication information of all of L2 beams of which beam
qualities satisfy the second threshold among the second
beams, and/or, beam qualities of K3 beams with the best
or worst beam qualities among the L2 beams, wherein
K3 is 1, or K3 is smaller one of L2 and H, and H is a
maximum number of beam qualities carried by uplink re-
sources used by the user equipment to transmit the first
detection report.

[0022] Insome optionalimplementations of the first as-
pect, the second detection report specifically includes:
indication information of K4 beams with the best or worst
beam qualities among beams of which beam qualities
satisfy the second threshold among the second beams,
and/or, the beam quality of at least one of the K4 beams.
[0023] Insome optionalimplementations of the first as-
pect, determining, by the user equipment, the beam qual-
ity of the beam, includes: taking the signal quality of the
beam quality monitoring signal transmitted through the
beam as the beam quality of the beam; or determining a
hypothetical communication quality of a resource set cor-
responding to the beam based on the signal quality of
the beam quality monitoring signal transmitted through
the beam, and taking the hypothetical communication
quality of the resource set corresponding to the beam as
the beam quality of the beam; or determining a hypothet-
ical communication quality of a downlink channel corre-
sponding to the beam based on the signal quality of the
beam quality monitoring signal transmitted through the
beam, and taking the hypothetical communication quality
of the downlink channel corresponding to the beam as
the beam quality of the beam; or determining a hypothet-
ical communication quality of a search space corre-
sponding to the beam based on the signal quality of the
beam quality monitoring signal transmitted through the
beam, and taking the hypothetical communication quality
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of the search space corresponding to the beam as the
beam quality of the beam.

[0024] Insome optionalimplementations of the first as-
pect, when the first detection report includes indication
information of at least two first beams, the indication in-
formation of the at least two first beams is sorted accord-
ing to beam qualities of beams; and/or, when the first
detection report includes beam qualities of at least two
first beams, the beam qualities of the at least two first
beams are sorted according to beam qualities of beams.
[0025] Insome optionalimplementations of the first as-
pect, when the first detection report includes indication
information of at least two second beams, the indication
information of the at least two second beams is sorted
according to beam qualities of beams; and/or, when the
first detection report includes beam qualities of at least
two second beams, the beam qualities of the at least two
second beams are sorted according to beam qualities of
beams.

[0026] Insome optionalimplementations of the first as-
pect, the first detection report further includes padding
bits or reserved bits.

[0027] Insome optionalimplementations of the first as-
pect, the padding bits include: beam qualities of K5
beams with worst beam qualities among beams satisfy-
ing the firstthreshold, and/or, beam qualities of K6 beams
with worst beam qualities among beams not satisfying
the second threshold.

[0028] Insome optionalimplementations of the first as-
pect, the first detection report further includes: indication
information indicating the quantity of indication informa-
tion of the at least one beam of which the beam quality
does not satisfy the first threshold in the first detection
report; and/or indication information indicating the quan-
tity of the beam quality of the at least one beam of which
the beam quality does not satisfy the first threshold in the
first detection report; and/or indication information indi-
cating the quantity of indication information of the at least
one beam of which the beam quality satisfies the second
threshold in the first detection report; and/or indication
information indicating the quantity of the beam quality of
the at least one beam of which the beam quality satisfies
the second threshold in the first detection report; and/or
indication information indicating a position of the indica-
tion information of the at least one beam of which the
beam quality does not satisfy the first threshold in the
first detection report; and/or indication information indi-
cating a position of the beam quality of the at least one
beam of which the beam quality does not satisfy the first
threshold in the first detection report; and/or indication
information indicating a position of indication information
of the at least one beam of which the beam quality sat-
isfies the second threshold in the first detection report;
and/or indication information indicating a position of the
beam quality of the at least one beam of which the beam
quality satisfiesy the second threshold in the first detec-
tion report; and/or information indicating the type of the
first detection report, wherein the type of the first detec-
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tion report includes: a detection report of beams not sat-
isfying the first threshold, a detection report of beams
satisfying the second threshold, and a detection report
of beams not satisfying the first threshold and beams
satisfying the second threshold; and/or information indi-
cating the maximum amount of beam indication informa-
tion allowed to be contained in the first detection report;
and/or information indicating the maximum number of
beam qualities allowed to be contained in the first detec-
tion report.

[0029] Insome optional implementations of the first as-
pect, the quantity of indication information of the at least
one beam of which the beam quality does not satisfy the
firstthreshold in the first detection report is a first quantity
agreed with the network device; and/or the quantity of
the beam quality of the at least one beam of which the
beam quality does not satisfy the first threshold in the
first detection report is a second quantity agreed with the
network device; and/or the quantity of indication informa-
tion of the at least one beam of which the beam quality
satisfies the second threshold in the first detection report
is a third quantity agreed with the network device; and/or
the quantity of the beam quality of the at least one beam
of which the beam quality satisfies the second threshold
in the first detection report is a fourth quantity agreed with
the network device.

[0030] Insome optionalimplementations of the first as-
pect, transmitting, by the user equipment, the first detec-
tion report to the network device, includes: when trans-
mitting of the first detection report by the user equipment
on first uplink resource for transmitting the first detection
report collides with transmitting of a third signal to the
network device on second uplink resource, then: cancel-
ling, by the user equipment, the transmitting of the third
signal on the second uplink resource, and transmitting
the first detection report on the first resource; or cancel-
ling, by the user equipment, the transmitting of the third
signal on the second uplink resource, and transmitting
the first detection report and the third signal on the first
resource; or cancelling, by the user equipment, the trans-
mitting of the first detection report on the first uplink re-
source, and transmitting the first detection report on the
second resource; or cancelling, by the user equipment,
the transmitting of the first detection report on the first
uplink resource, and transmitting the first detection report
and the third signal on the second resource.

[0031] Insome optionalimplementations of the first as-
pect, the user equipment receives configuration informa-
tion transmitted by the network device before receiving
the beam quality monitoring signals transmitted by the
network device, wherein the configuration information is
used for indicating the user equipment to receive the
beam quality monitoring signals according to indicated
configuration parameters.

[0032] Insome optionalimplementations of the firstas-
pect, the user equipment further receives second config-
uration information transmitted by the network device be-
fore generating the first detection report, wherein the sec-
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ond configuration information includes: indication infor-
mation indicating the quantity of indication information of
the at least one of which the beam quality does not satisfy
the first threshold in the first detection report; and/or in-
dication information indicating the quantity of the beam
quality of the at least one beam of which the beam quality
does not satisfy the first threshold in the first detection
report; and/or indication information indicating the quan-
tity of indication information of the at least one beam of
which the beam quality satisfies the second threshold in
the first detection report; and/or indication information
indicating the quantity of the beam quality of at least one
beam of which the beam quality satisfies the second
threshold included in the first detection report; and/or in-
dication information indicating a position of indication in-
formation of beams of which beam qualities do not satisfy
the first threshold in the first detection report; and/or in-
dication information indicating a position of the beam
quality of the at least one beam of which the beam quality
does not satisfy the first threshold in the first detection
report; and/or indication information indicating a position
of indication information of the atleast one beam of which
the beam quality satisfies the second threshold in the
first detection report; and/or indication information indi-
cating a position of the beam quality of the at least one
beam of which the beam quality satisfies the second
threshold in the first detection report; and/or information
indicating the type of the first detection report, wherein
the type of the first detection report includes: a detection
report of beams not satisfying the first threshold, a de-
tection report of beams satisfying the second threshold,
and a detection report of beams not satisfying the first
threshold and beams satisfying the second threshold;
and/or information indicating the maximum amount of
beam indication information allowed to be contained in
the first detection report; and/or information indicating
the maximum number of beam qualities allowed to be
contained in the first detection report.

[0033] Inasecondaspect, the presentapplication pro-
vides a beam detection method, including: transmitting,
by a network device, beam quality monitoring signals us-
ing M beams, wherein the beam quality monitoring sig-
nals are signals used for monitoring beam quality and M
is a positive integer; receiving, by the network device, a
first detection report transmitted by a user equipment,
wherein the first detection report includes at least one of:
indication information of at least one beam of which the
beam quality does not satisfy a first threshold among the
M beams, the beam quality of at least one beam of which
the beam quality does not satisfy the first threshold, in-
dication information of at least one beam of which the
beam quality satisfies a second threshold, and the beam
quality of at least one beam of which the beam quality
satisfies the second threshold.

[0034] Insome optionalimplementations ofthe second
aspect, the M beams include M1 first beams that have
been determined to be available for communication with
the user equipment and M2 second beams that have not
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been determined to be used for communication with the
user equipment, the beam quality monitoring signals
transmitted through the first beams are first beam quality
monitoring signals, and beam quality monitoring signals
transmitted through the second beams are second beam
quality monitoring signals; the first detection report in-
cludes: indication information of at least one beam of
which the beam quality does not satisfy the first threshold
among the M1 first beams, and/or, the beam quality of
at least one beam of which the beam quality does not
satisfy the first threshold among the M1 first beams; after
the network device receives the first detection report, the
method further includes: deleting, by the network device,
at least one beam of which the beam quality does not
satisfy the first threshold from the first beams.

[0035] Insome optionalimplementations of the second
aspect, the M beams include M1 first beams that have
been determined to be available for communication with
the user equipment and M2 second beams that have not
been determined to be used for communication with the
user equipment, the beam quality monitoring signals
transmitted through the first beams are first beam quality
monitoring signals, and the beam quality monitoring sig-
nals transmitted through the second beams are second
beam quality monitoring signals; the first detection report
includes: indication information of at least one beam of
which the beam quality satisfies the second threshold
among the M2 second beams, and/or, the beam quality
of at least one beam of which the beam quality satisfies
the second threshold among the M2 second beams; after
the network device receives the first detection report, the
method further includes: adding, by the network device,
at least one second beam of which the beam quality sat-
isfies the second threshold to the first beams.

[0036] Insome optionalimplementations ofthe second
aspect, the M beams include M1 first beams that have
been determined to be available for communication with
the user equipment and M2 second beams that have not
been determined to be used for communication with the
user equipment, the beam quality monitoring signals
transmitted through the first beams are first beam quality
monitoring signals, and beam quality monitoring signals
transmitted through the second beams are second beam
quality monitoring signals; the first detection report in-
cludes: indication information of at least one beam of
which the beam quality does not satisfy the first threshold
among the M1 first beams, and/or, the beam quality of
at least one beam of which the beam quality does not
satisfy the first threshold among the M1 first beams; and
indication information of at least one beam of which the
beam quality satisfies the second threshold among the
M2 second beams, and/or, the beam quality of at least
one beam of which the beam quality satisfies the second
threshold among the M2 second beams; after the net-
work device receives the first detection report, the meth-
od further includes: deleting, by the network device, at
least one beam of which the beam quality does not satisfy
the first threshold from the first beams, and/or, adding at
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least one second beam of which the beam quality satis-
fies the second threshold to the first beams.

[0037] Insome optionalimplementations ofthe second
aspect, the M beams include M1 first beams that have
been determined to be available for communication with
the user equipment and M2 second beams that have not
been determined to be used for communication with the
user equipment, the beam quality monitoring signals
transmitted through the first beams are first beam quality
monitoring signals, and the beam quality monitoring sig-
nals transmitted through the second beams are second
beam quality monitoring signals; the first detection report
includes: indication information of at least one beam of
which the beam quality does not satisfy the first threshold
among the M1 first beams, and/or, the beam quality of
at least one beam of which the beam quality does not
satisfy the first threshold among the M1 first beams; the
method further includes: receiving, by the network de-
vice, a second detection report transmitted by the user
equipment, wherein the second detection report in-
cludes: indication information of at least one beam of
which the beam quality satisfies the second threshold
among the M2 second beams, and/or, the beam quality
of at least one beam of which the beam quality satisfies
the second threshold among the M2 second beams; de-
leting, by the network device, at least one beam of which
the beam quality does not satisfy the first threshold from
the firstbeams, and/or, adding at least one second beam
of which the beam quality satisfies the second threshold
to the first beams.

[0038] Insome optionalimplementations ofthe second
aspect, the M beams are first beams that have been de-
termined to be available for communication with the user
equipment, and beam quality monitoring signals trans-
mitted through the M first beams are first beam quality
monitoring signals; the first detection report specifically
includes: indication information of at least one beam of
which the beam quality does not satisfy the first threshold
among the M first beams, and/or, the beam quality of at
least one beam of which the beam quality does not satisfy
the first threshold among the M first beams; after the net-
work device receives the first detection report, the meth-
od further includes: transmitting, by the network device,
second beam quality monitoring signals to the user
equipment using N second beams, wherein the second
beams are beams that has not been determined to be
used for communication with the user equipment and N
is a positive integer; receiving, by the network device, a
second detection report reported by the user equipment,
wherein the second detection report includes: indication
information of at least one beam of which the beam qual-
ity satisfies the second threshold among the N second
beams, and/or, the beam quality of at least one beam of
which the beam quality satisfies the second threshold;
deleting, by the network device, at least one beam of
which the beam quality does not satisfy the first threshold
from the first beams, and/or, adding at least one second
beam of which the beam quality satisfies the second
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threshold to the first beams.

[0039] Insome optionalimplementations of the second
aspect, the network device further transmits configura-
tion information to the user equipment before transmitting
the beam quality monitoring signals to the user equip-
ment, wherein the configuration information is used for
indicating the user equipment to receive the beam quality
monitoring signals according to indicated configuration
parameters.

[0040] Insome optionalimplementations of the second
aspect, the network device further transmits second con-
figuration information to the user equipment, wherein the
second configuration information includes: indication in-
formation indicating the type of the first detection report
reported by the user equipment; and/or indication infor-
mation indicating the quantity of indication information of
the at least one beam of which the beam quality does
not satisfy the first threshold in the first detection report;
and/or indication information indicating the quantity of
the beam quality of the at least one beam of which the
beam quality does not satisfy the first threshold in the
first detection report; and/or indication information indi-
cating the quantity of indication information of the at least
one beam of which the beam quality satisfies the second
threshold in the first detection report; and/or indication
information indicating the quantity of the beam quality of
the at least one beam of which the beam quality satisfies
the second threshold in the first detection report; and/or
indication information indicating a position of indication
information of the at least one beam of which the beam
quality does not satisfy the first threshold in the first de-
tection report; and/or indication information indicating a
position of the beam quality of the at least one beam of
which the beam quality does not satisfy the first threshold
in the first detection report; and/or indication information
indicating a position of indication information of the at
least one beam of which the beam quality satisfies the
second threshold in the first detection report; and/or in-
dication information indicating a position of the beam
quality of the at least one beam of which the beam quality
satisfies the second threshold in the first detection report;
and/or information indicating the maximum amount of
beam indication information allowed to be contained in
the first detection report; and/or information indicating
the maximum number of beam qualities allowed to be
contained in the first detection report.

[0041] Insome optionalimplementations ofthe second
aspect, receiving, by the network device, the first detec-
tion report transmitted by the user equipment, includes:
when transmitting of the first detection report by the user
equipment on first uplink resource for transmitting the
first detection report collides with transmitting of a third
signal to the network device on second uplink resource,
then: cancelling, by the network device, reception of the
third signal transmitted on the second uplink resource,
and receiving the first detection report transmitted on the
first resource; or cancelling, by the network device, re-
ception of the third signal transmitted on the second up-
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link resource, and receiving the first detection report and
the third signal transmitted on the first resource; or can-
celling, by the network device, reception of the first de-
tection report transmitted on the first uplink resource, and
receiving the first detection report transmitted on the sec-
ond resource; or cancelling, by the network device, re-
ception of the first detection report transmitted on the first
uplink resource, and receiving the first detection report
and the third signal transmitted on the second resource.
[0042] Insome optionalimplementations ofthe second
aspect, the network device blindly detects the first detec-
tion report according to a blind detection rule after receiv-
ing the first detection report transmitted by the user equip-
ment.

[0043] In a third aspect, the present application pro-
vides a beam detection apparatus which is configured to
perform the method in the first aspect or in any possible
implementation of the first aspect described above. Spe-
cifically, this apparatus includes modules for performing
the method in the first aspect or in any possible imple-
mentation of the first aspect described above.

[0044] Optionally, the apparatus includes: a receiving
module configured to receive beam quality monitoring
signals transmitted by a network device using M beams,
wherein the beam quality monitoring signals are signals
used for monitoring beam quality and M is a positive in-
teger; a processing module configured to determine sig-
nal qualities of the M beam quality monitoring signals,
determine, based on the signal quality of each of the M
beam quality monitoring signals, beam qualities of the
beams used for transmitting the beam quality monitoring
signals, and generate afirst detection report, wherein the
first detection report includes at least one of: indication
information of at least one beam of which the beam qual-
ity does not satisfy a first threshold among the M beams,
the beam quality of at least one beam of which the beam
quality does not satisfy the first threshold, indication in-
formation of at least one beam of which the beam quality
satisfies a second threshold, and the beam quality of at
least one beam of which the beam quality satisfies the
second threshold; a transmitting module configured to
transmit the first detection report to the network device.
[0045] In a fourth aspect, the present application pro-
vides a beam detection apparatus which is configured to
perform the method in the second aspect or in any pos-
sible implementation of the second aspect described
above. Specifically, this apparatus includes modules for
performing the method in the second aspect or in any
possible implementation of the second aspect described
above.

[0046] Optionally, the apparatus includes: a transmit-
ting module configured to transmit beam quality monitor-
ing signals using M beams, wherein the beam quality
monitoring signals are signals used for monitoring beam
quality and M is a positive integer; a receiving module
configured to receive a first detection report transmitted
by a user equipment, wherein the first detection report
includes at least one of: indication information of at least
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one beam of which the beam quality does not satisfy a
first threshold among the M beams, the beam quality of
at least one beam of which the beam quality does not
satisfy the first threshold, indication information of atleast
one beam of which the beam quality satisfies a second
threshold, and the beam quality of at least one beam of
which the beam quality satisfies the second threshold.
[0047] In a fifth aspect, the present application pro-
vides a user equipment which is configured to perform
the method in the first aspect or in any possible imple-
mentation of the first aspect described above. Specifical-
ly, this user equipment includes modules for performing
the method in the first aspect or in any possible imple-
mentation of the first aspect described above.

[0048] Optionally, the user equipment includes: a
memory configured to store computer instructions; a
communication interface configured to communicate
with a network device; a processor connected commu-
nicatively to the memory and the communication inter-
face respectively and configured to execute the computer
instructions to perform the method in the first aspect or
in any possible implementation of the first aspect de-
scribed above.

[0049] In a sixth aspect, the present application pro-
vides a network device which is configured to perform
the method in the second aspect or in any possible im-
plementation of the second aspect described above.
Specifically, this network device includes modules for
performing the method in the second aspect or in any
possible implementation of the second aspect described
above.

[0050] Optionally,the network deviceincludes:amem-
ory configured to store computer instructions; a commu-
nication interface configured to communicate with a net-
work device; a processor connected communicatively to
the memory and the communication interface respective-
ly and configured to execute the computer instructions
to perform the method in the second aspect or in any
possible implementation of the second aspect described
above when executing the computer instructions.
[0051] Inaseventhaspect, the presentapplication pro-
vides a computer readable storage medium storing the
computer instructions therein, where the computer in-
structions cause a computer to perform the method in
the first or second aspect or in any possible implemen-
tation of the first or second aspect when running on the
computer.

[0052] Inaneighthaspect, the presentapplication pro-
vides a computer program product which causes a com-
puter to perform the method in the first or second aspect
or in any possible implementation of the first or second
aspect when running on the computer.

[0053] One or more technical solutions provided in the
embodiments of the present application have at least the
following technical effects or advantages.

[0054] The user equipment may report a variety of in-
formation to the network device, for example, the indica-
tion information of at least one beam of which the beam
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quality does not satisfy the first threshold among the M
beams, the beam quality of at least one beam of which
the beam quality does not satisfy the first threshold, the
indication information of at least one beam of which the
beam quality satisfies the second threshold, the beam
quality of at least one beam of which the beam quality
satisfies the second threshold and the like. The network
device may determine the beams that can be used when
communicating with the user equipment based on one
or more kinds of information described above. Compared
with the prior art where the user equipment reports a
report indicating that the downlink beams are unavailable
to the network device only when all the downlink beams
do not meet the requirements, the ability of the network
device to improve the quality of the communication with
the user equipment is enhanced.

Brief Description of the Drawings

[0055] In order to illustrate the technical solutions in
the embodiments of the present application more clearly,
the accompanying figures which need to be used in de-
scribing the embodiments will be introduced below brief-
ly. Obviously the accompanying figures described below
are only some embodiments of the present application,
and other accompanying figures can also be obtained by
those ordinary skilled in the art according to these ac-
companying figures without creative labor.

Fig. 1 is a schematic diagram of a communication
system according to an embodiment of the present
application;

Fig. 2 is a flow schematic diagram of a beam detec-
tion method according to an embodiment of the
present application;

Fig. 3 is another flow schematic diagram of a beam
detection method according to an embodimentof the
present application;

Fig. 4 is a schematic diagram of a beam detection
apparatus 500 according to an embodiment of the
present application;

Fig. 5 is a schematic diagram of a beam detection
apparatus 600 according to an embodiment of the
present application; and

Fig. 6 is a schematic diagram of a user equipment
700 according to an embodiment of the present ap-
plication.

Detailed Description

[0056] Inorderto make the objects, technical solutions
and advantages of the present application clearer, the
present application will be further described below in de-
tails with reference to the accompanying drawings.

[0057] The present application provides a beam de-
tection method and apparatus, so as to solve the problem
of lack of the good detection of the communication quality
of the downlink beam in the prior art. Here, the method
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and the apparatus are based on the same inventive con-
cept. Since the principle of solving the problem in the
method is similar to that in the apparatus, the implemen-
tations of the method and the apparatus may refer to
each other, and the repeated description thereof will be
omitted.

[0058] The "multiple" involved in the present applica-
tion means two or more. Furthermore, the word such as
"first" or "second" in the description of the present appli-
cation is only for purpose of distinguishing the descrip-
tion, and cannot be construed to indicate or imply the
relative importance and cannot be construed to indicate
or imply the order either.

[0059] The term "and/or" in the present application is
simply an association relationship describing the asso-
ciated objects, indicating that there may be three rela-
tionships, for example, A and/or B may represent: only
A, both A and B, and only B. Furthermore, the character
"/" herein generally represents that the associated ob-
jects have a kind of "or" relationship.

[0060] The technical solutions provided by the embod-
iments of the present application may be applicable to
the 5th-Generation (5G) mobile communication system,
and may also be applicable to other wireless communi-
cation systems, e.g., Long Term Evolution (LTE) system,
Global System for Mobile Communication (GSM), Uni-
versal Mobile Telecommunications System (UMTS),
Code Division Multiple Acces (CDMA) system, new net-
work device systems and the like.

[0061] The network device in the present application
may be a base station, which may be a gNode B (gNB)
in the 5G communication, or may be an evolutional Node
B (eNB or e-NodeB) in the LTE, or may be a Base Trans-
ceiver Station (BTS) in the GSM or CDMA, or may be a
NodeB in the Wideband CDMA (WCDMA). The embod-
iments of the invention are described below by taking a
base station as an example.

[0062] The user equipment may refer to the device for
providing the voice and/or data connectivity to the user,
the handheld device with the wireless connection func-
tion, or other processing device connected to the wireless
modem. The wireless user equipment can communicate
with one or more core networks via the Radio Access
Network (RAN), and the wireless user equipment can be
a mobile terminal, such as a mobile telephone (or called
"cellular" telephone), and a computer with the mobile ter-
minal, for example, can be a portable, pocket, handheld,
computer built-in or vehicle-carried mobile device, and
they exchange the voice and/or data with the radio ac-
cess network. For example, Personal Communication
Service (PCS) telephone, cordless telephone, Session
Initiation Protocol (SIP) telephone, Wireless Local Loop
(WLL) station, Personal Digital Assistant (PDA) and other
devices. The wireless user equipment can also be called
system, Subscriber Unit, Subscriber Station, Mobile Sta-
tion, Mobile Station, Remote Station, Access Point, Re-
mote Terminal, Access Terminal, User Terminal, User
Agent, User Equipment (UE).
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[0063] It should be understood that the beam formed
by the beam-forming technology in the embodiments of
the present application may be a digital beam or an an-
alog beam, which is not limited in the embodiments of
the present application.

[0064] It should be understood that the network device
in the embodiments of the present application may trans-
mit a data signal to the user equipment through a beam
(also referred to as downlink beam), and may also trans-
mit a control signal to the user equipment through the
downlink beam, for example, the network device trans-
mits the Downlink Control Information (DCI) to the user
equipment on the Physical Downlink Control CHannel
(PDCCH) through the downlink beam.

[0065] For the purpose of brief introduction, the em-
bodiments of the present application are described by
taking the case that a network device transmits the DCI
to a user equipment through a downlink beam as an ex-
ample, but this should not constitute any limitation on the
embodiments of the present application.

[0066] Fig. 1is a schematic diagram of a communica-
tion system according to an embodiment of the present
application. The system includes a network device 100
and a user equipment 200, wherein the network device
includes a plurality of transmitting antennas, can form a
plurality of downlink beams by using the beam-forming
technology, and transmits control signals and/or data sig-
nals to the user equipment 200 through the downlink
beams. The user equipment 200 may also transmit the
uplink information, such as a detection report, to the net-
work device 100. It should be noted that the user equip-
ment 200 may also transmit the information to the net-
work device by using the uplink beams formed through
the beam-forming technology, but the embodiments of
the present application do not limit this.

[0067] In the embodiments of the present application,
the downlink beams of the network device include "first
beams" and "second beams", where the so-called first
beam refers to a beam that has been determined to be
available for communication with the user equipment.
When the network device needs to transmit a signal to
the user equipment, the network device may select any
first beam to transmit the signal. The so-called second
beam refers to a beam that has not been determined to
be used for communication with the user equipment. It
should be understood that the second beam has the abil-
ity to transmit signals to the user equipment, but the net-
work device does not select the second beam as the
beam transmitting the data or signaling to the user equip-
ment. In the embodiments of the present application, the
network device may transmit a beam quality monitoring
signal to the user equipment by using a second beam,
and the function thereof may be to detectthe beam quality
of the second beam.

[0068] Fig. 2 is a schematic diagram of a method for
detecting the beam communication quality according to
an embodiment of the present application. The method
includes the following steps.
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[0069] Step 31: the network device transmits beam
quality monitoring signals using M downlink beams,
where M is a positive integer.

[0070] The beam quality monitoring signal is a refer-
ence signal for monitoring the beam quality, and may be
implemented in various ways, e.g., Synchronization Sig-
nal (SS) or Channel State Information Reference Signal
(CSI-RS) or the like. Each beam quality monitoring signal
may have a certain signal identifier which is the informa-
tion that can distinguish the beam quality monitoring sig-
nal from other beam quality monitoring signals. For ex-
ample, the sequence used by the beam quality monitor-
ing signal may be used as the signal identifier, or the
cyclic shift generating the sequence of the beam quality
monitoring signal is used as the signal identifier, or the
signalidentifier is the index of the beam quality monitoring
signal. The user equipment may detect the beam quality
monitoring signal by using different hypothetical se-
quences. When a certain signal quality is satisfied, it is
considered that there is a detected beam quality moni-
toring signal and the identifier thereof is determined. The
user equipment may also detect the beam quality mon-
itoring signal by using different hypothetical cyclic shifts.
When a certain signal quality is satisfied, it is considered
that there is a detected beam quality monitoring signal
and the identifier thereof is determined. The identifier of
the beam quality monitoring signal may also be config-
ured by the network device for the user equipment. The
network device transmits the configuration information
to the user equipment, and the user equipment receives
the configuration information and obtains the identifier of
the beam quality monitoring signal.

[0071] Step 32: the user equipment receives M beam
quality monitoring signals.

[0072] In a possible variation, there are beams with
poor communication quality among M downlink beams
of the network device, and the user equipment cannot
detect the beam quality monitoring signals transmitted
through these downlink beams, so the user equipment
can only receive S beam quality monitoring signals
among the M beam quality monitoring signals. In order
to simplify the description, such variation will not be de-
scribed in details in the following description of the em-
bodiments of the present application, but those ordinary
skilled in the art should understand that the solution of
the embodiments of the present application is also ap-
plicable to this variation and the present application in-
tends to protect this variation.

[0073] Step 33:the userequipmentdeterminesthe sig-
nal qualities of the M beam quality monitoring signals,
and determines, based on the signal quality of each of
the M beam quality monitoring signals, the beam qualities
of the beams used for transmitting the beam quality mon-
itoring signals.

[0074] The signal quality of the beam quality monitor-
ing signal may be implemented in various ways, for ex-
ample, the signal quality may be any one of parameters
such as Block Error Ratio (BLER), Reference Signal Re-
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ceiving Power (RSRP), Signal-Noise Ratio (SNR) and
Channel Quality Indicator (CQl). The signal quality may
also include two or more of the above parameters.
[0075] The beam quality of the beam may be imple-
mented in various ways, including but not limited to the
followings.

(1) The user equipment takes the signal quality of
the beam quality monitoring signal transmitted
through the beam as the beam quality of the beam.
(2) The user equipment determines the hypothetical
communication quality of a resource set correspond-
ing to the beam based on the signal quality of the
beam quality monitoring signal transmitted through
the beam, and takes the hypothetical communication
quality of the resource set corresponding to the beam
as the beam quality of the beam.

[0076] The so-called resource set refers to a combina-
tion of time-domain resource and frequency-domain re-
source, for example, CORESET is a resource set. In an
embodiment of the present application, each downlink
beam may correspond to one or more resource sets, and
there is a mapping relationship between the desired val-
ue of the communication quality of the resource set and
the signal quality of the beam quality monitoring signal
transmitted through the beam corresponding to the re-
source set. Therefore, the user equipment may deter-
mine the desired value of the communication quality
(which may also be called hypothetical communication
quality) of the resource set corresponding to the beam
according to the signal quality of the beam quality mon-
itoring signal transmitted over the beam. The above-men-
tioned mapping relationship between the desired value
of the communication quality of the resource set and the
signal quality of the beam quality monitoring signal may
be implemented in various ways, which will not be de-
scribed in details in the embodiments of the present ap-
plication. Those ordinary skilled in the art may know the
various implementations from the prior art.

[0077] The beam corresponds to the resource set,
which means that there is a correspondence between
the beam and the resource set. For example, the corre-
spondence may means that a resource set correspond-
ing to a beam is the resource set that can use the beam
to transmit signals.

[0078] In an embodiment of the present application,
the resource set corresponding to the beam may also be
a hypothetical resource set, i.e., aresource set using the
beam that is hypothetical to exist.

(3) The user equipment determines the hypothetical
communication quality of a downlink channel corre-
sponding to the beam based on the signal quality of
the beam quality monitoring signal transmitted
through the beam, and takes the hypothetical com-
munication quality of the downlink channel corre-
sponding to the beam as the beam quality of the
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beam. The downlink channel may be a PDCCH
channel, or a PDSCH (Physical Downlink Share
Channel), or another downlink channel, which is not
limited herein.

(4) The user equipment determines the hypothetical
communication quality of a search space corre-
sponding to the beam based on the signal quality of
the beam quality monitoring signal transmitted
through the beam, and takes the hypothetical com-
munication quality of the search space correspond-
ing to the beam as the beam quality of the beam.

[0079] The implementations of (3) and (4) above are
similar to the implementation of (2), please refer to the
description of the implementation of (2).

[0080] Forease of description, the signal quality of the
beam quality monitoring signalis taken as the beam qual-
ity of the beam in the following content of the embodi-
ments of the present application.

[0081] Step 34: the user equipment generates a first
detection report, wherein the first detection report in-
cludes at least one of: indication information of at least
one beam of which the beam quality does not satisfy a
first threshold among the M beams, the beam quality of
at least one beam of which the beam quality does not
satisfy the first threshold, indication information of at least
one beam of which the beam quality satisfies a second
threshold, and the beam quality of at least one beam of
which the beam quality satisfies the second threshold.
[0082] The so-calledfirstthreshold is athreshold value
for measuring the communication quality of the beam,
and the beam quality of the beam satisfying the first
threshold indicates that the communication quality of the
beam can meet the communication requirement. Con-
versely, when the beam quality of the beam does not
satisfy the first threshold, it indicates that the communi-
cation quality of the beam does not meet the communi-
cation requirement.

[0083] The specific implementation of the first thresh-
old may correspond to the beam quality. For example,
when the beam quality is the BLER of the beam quality
monitoring signal, the beam quality of the beam satisfies
the first threshold value if the BLER of the beam quality
monitoring signal is less than or equal to the threshold
a1, and conversely, the beam quality of the beam does
not satisfy the first threshold value if the BLER of the
beam quality monitoring signal is greater than the thresh-
old al. As another example, when the beam quality is the
RSRP of the beam quality monitoring signal, the beam
quality of the beam satisfies the first threshold value if
the RSRP of the beam quality monitoring signal is greater
than or equal to the threshold b1, and conversely, the
beam quality of the beam does not satisfy the first thresh-
old value if the RSRP of the beam quality monitoring sig-
nal is less than the threshold b1. Therefore, the beam
quality satisfying the first threshold does not mean that
the value of the beam quality is greater than the value of
the first threshold, but means that the beam communi-
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cation quality represented by the beam quality is higher
than or equal to the beam communication quality repre-
sented by the first threshold.

[0084] Those ordinary skilled in the art should under-
stand that the implementation of the second threshold is
similar to the first threshold, and the requirement of the
second threshold on the signal quality may be equal to
or higher than the first threshold. The first and second
thresholds may be the requirements on the communica-
tion quality of different types of downlink beams. For ex-
ample, the first threshold is the requirement on the com-
munication quality of the first beam, and the second
threshold is the requirement on the communication qual-
ity of the second beam. Therefore, the beams of which
the signal qualities do not satisfy the first threshold may
be selected from the first beams, and the beams of which
the signal qualities satisfy the second threshold may be
selected from the second beams. This is not limited by
the embodiments of the present application.

[0085] The indication information of the beam may be
implemented in various ways, e.g., the identifier or the
index of the beam, the identifier or the index of the beam
quality monitoring signal transmitted through the beam,
the identifier or the index of the resource set configured
for the beam, the identifier or index of the downlink chan-
nel configured for the beam, the identifier or index of the
search space of the beam, or the like. In addition, the
indication information of the beam may also be imple-
mented in an implicit manner, for example, the first de-
tection report includes an M-bit bitmap, where the value
of the bit corresponding to the target beam in the M-bit
bitmap is 1, and the values of the remaining bits are 0
(or conversely, the value of the bit of the target beam is
0, and the values of the remaining bits are 1). As another
example, the indication information of the beam is implic-
itly carried by different sequences or different cyclic shifts
of a Physical Random Access CHannel (PRACH). Those
skilled in the art may also determine other implementa-
tions of the beam indication information according to the
prior art.

[0086] Step 35: the user equipment transmits the first
detection report to the network device.

[0087] Step 36: the network device receives the first
detection report. After receiving the first detection report,
the network device may determine the beam(s) that can
be used when communicating with the user equipment
according to the first detection report.

[0088] In the above technical solution, the user equip-
ment may report a variety of information to the network
device, for example, the indication information of at least
one beam of which the beam quality does not satisfy the
first threshold among the M beams, the beam quality of
at least one beam of which the beam quality does not
satisfy the first threshold, the indication information of at
least one beam of which the beam quality satisfies the
second threshold, the beam quality of at least one beam
of which the beam quality satisfies the second threshold
and the like. The network device may determine the
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beams that can be used when communicating with the
user equipment based on one or more kinds of informa-
tion described above. Compared with the prior art where
the user equipment reports a report indicating that the
downlink beams are unavailable to the network equip-
ment only when all the downlink beams do not meet the
requirements, the ability of the network equipment to im-
prove the quality of the communication with the user
equipment is enhanced.

[0089] Multiple possible implementations of the first
detection report are introduced below.

[0090] In a first implementation, the M beams include
M1 first beams that have been determined to be available
for communication with the user equipment and M2 sec-
ond beams that have not been determined to be used
for communication with the user equipment, the beam
quality monitoring signals transmitted through the first
beams are first beam quality monitoring signals, and the
beam quality monitoring signals transmitted through the
second beams are second beam quality monitoring sig-
nals.

[0091] The firstdetection reportincludes: indication in-
formation of at least one beam of which the beam quality
does not satisfy the first threshold among the M1 first
beams, and/or, the beam quality of at least one beam of
which the beam quality does not satisfy the first threshold
among the M1 first beams.

[0092] If the first detection report includes the indica-
tion information of at least one beam of which the beam
quality does not satisfy the first threshold among the M1
first beams and the beam quality of at least one beam of
which the beam quality does not satisfy the first threshold
among the M1 first beams, the number of beams corre-
sponding to the indication information of the beams of
which the beam qualities do not satisfy the first threshold
may be the same as or different from the number of the
beam qualities of the beams of which the beam qualities
do not satisfy the first threshold. For example, the first
detection report includes the indication information of X1
beams of which the beam qualities do not satisfy the first
threshold among the M1 first beams and the beam qual-
ities of X2 beams of which the beam qualities do not
satisfy the first threshold among the M1 first beams,
where X1 > X2 or X1 = X2.

[0093] For the first detection report described above,
the network device may delete, from the first beams main-
tained by the network device, one or more beams of
which the beam qualities do not satisfy the first threshold
in the first detection report, to thereby avoid the informa-
tion loss and damage or the longer time taken by the user
equipment to receive the information or other bad results
when transmitting the information to the user equipment
through these beams.

[0094] For the first detection report described above,
the network device may delete, from the M1 first beams,
one or more beams of which the beam qualities do not
satisfy the first threshold in the first detection report, to
thereby avoid the information loss and damage or the
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longer time taken by the user equipment to receive the
information or other bad results when transmitting the
information to the user equipment through these beams.
[0095] For the first detection report described above,
the network device may not update the beams contained
in the first beams temporarily, and update the beams
contained in the first beams after meeting a certain con-
dition. For example, the beams contained in the first
beams are updated after the user equipment reports the
first detection report a certain number of times.

[0096] In a second implementation, the M beams in-
clude M1 first beams that have been determined to be
available for communication with the user equipmentand
M2 second beams that have not been determined to be
used for communication with the user equipment, the
beam quality monitoring signals transmitted through the
first beams are first beam quality monitoring signals, and
the beam quality monitoring signals transmitted through
the second beams are second beam quality monitoring
signals.

[0097] The first detection report includes: indication in-
formation of at least one beam of which the beam quality
satisfies the second threshold among the M2 second
beams, and/or, the beam quality of at least one beam of
which the beam quality satisfies the second threshold
among the M2 second beams.

[0098] If the first detection report includes the indica-
tion information of at least one beam of which the beam
quality satisfies the second threshold among the M2 sec-
ond beams and the beam quality of at least one beam of
which the beam quality satisfies the second threshold
among the M2 second beams, the number of beams cor-
responding to the indication information of the beams of
which the beam qualities satisfy the second threshold
may be the same as or different from the number of the
beam qualities of the beams of which the beam qualities
satisfy the second threshold. For example, the first de-
tection report includes the indication information of Y1
beams of which the beam qualities satisfy the second
threshold among the M2 second beams and the beam
qualities of Y2 beams of which the beam qualities satisfy
the second threshold among the M2 second beams,
where Y1>Y2orY1=Y2.

[0099] For the first detection report described above,
the network device may add one or more beams of which
the beam qualities satisfy the second threshold contained
in the first detection report among the second beams
maintained by the network device to the first beams, to
increase the beams available when communicating with
the user equipment and enhance the ability of the network
device to communicate with the user equipment. Option-
ally, the network device may delete, from the second
beams, the one or more beams of which the beam qual-
ities satisfy the second threshold contained in the first
detection report and that have been added to the first
beams.

[0100] In a third implementation, the M beams include
M1 firstbeams that have been determined to be available
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for communication with the user equipment and M2 sec-
ond beams that have not been determined to be used
for communication with the user equipment, the beam
quality monitoring signals transmitted through the first
beams are first beam quality monitoring signals, and the
beam quality monitoring signals transmitted through the
second beams are second beam quality monitoring sig-
nals.
[0101] The first detection report includes:

indication information of at least one beam of which
the beam quality does not satisfy the first threshold
among the M1 first beams, and/or, the beam quality
of at least one beam of which the beam quality does
not satisfy the first threshold among the M1 first
beams;

and,

indication information of at least one beam of which
the beam quality satisfies the second threshold
among the M2 second beams, and/or, the beam
quality of atleast one beam of which the beam quality
satisfies the second threshold among the M2 second
beams.

[0102] The indication information of at least one beam
of which the beam quality does not satisfy the first thresh-
old among the M1 first beams, and/or, the beam quality
of at least one beam of which the beam quality does not
satisfy the first threshold among the M1 first beams de-
scribed above may refer to the first implementation.
[0103] The indication information of at least one beam
of which the beam quality satisfies the second threshold
among the M2 second beams, and/or, the beam quality
of at least one beam of which the beam quality satisfies
the second threshold among the M2 second beams de-
scribed above may refer to the second implementation.
[0104] For the first detection report described above,
the network device may delete, from the M1 first beams,
at least one beam of which the beam quality does not
satisfy the firstthreshold, to thereby avoid the information
loss and damage or the longer time taken by the user
equipment to receive the information or other bad results
when transmitting the information to the user equipment
through these beams. And, the network device may add,
to the first beams, at least one beam of which the beam
quality satisfies the second threshold among the M2 sec-
ond beams, to increase the beams available when com-
municating with the user equipment and enhance the
ability of the network device to communicate with the
user equipment.

[0105] Inafourthimplementation, the M beams include
M1 first beams that have been determined to be available
for communication with the user equipment and M2 sec-
ond beams that have not been determined to be used
for communication with the user equipment, the beam
quality monitoring signals transmitted through the first
beams are first beam quality monitoring signals, and the
beam quality monitoring signals transmitted through the
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second beams are second beam quality monitoring sig-
nals.

[0106] The first detection report includes: indication in-
formation of at least one beam of which the beam quality
does not satisfy the first threshold among the M1 first
beams, and/or, the beam quality of at least one beam of
which the beam quality does not satisfy the first threshold
among the M1 first beams.

[0107] After the user equipment determines beam
quality parameters of the M beams, the method further
includes: the user equipment generates a second detec-
tion report, which includes: indication information of at
least one beam of which the beam quality satisfies the
second threshold among the M2 second beams, and/or,
the beam quality of at least one beam of which the beam
quality satisfies the second threshold among the M2 sec-
ond beams; the user equipment transmits the second
detection report to the network device.

[0108] The indication information of at least one beam
of which the beam quality does not satisfy the first thresh-
old among the M1 first beams, and/or, the beam quality
of at least one beam of which the beam quality does not
satisfy the first threshold among the M1 first beams de-
scribed above may refer to the first implementation.
[0109] The indication information of at least one beam
of which the beam quality satisfies the second threshold
among the M2 second beams, and/or, the beam quality
of at least one beam of which the beam quality satisfies
the second threshold among the M2 second beams de-
scribed above may refer to the second implementation.
[0110] In the above fourth implementation, the user
equipment transmits the detection result of the first
beams (included in the first detection report) and the de-
tection result of the second beams (included in the sec-
ond detection report) to the network device respectively,
which can simplify the difficulty for network equipment to
identify the detection results and improve the efficiency
of the beam detection.

[0111] For the first detection report described above,
the network device may delete, from the M1 first beams,
at least one beam of which the beam quality does not
satisfy the first threshold, to thereby avoid the information
loss and damage or the longer time taken by the user
equipment to receive the information or other bad results
when transmitting the information to the user equipment
through these beams. And, for the second detection re-
port described above, the network device may add, to
the first beams, at least one beam of which the beam
quality satisfies the second threshold among the M2 sec-
ond beams, to increase the beams available when com-
municating with the user equipment and enhance the
ability of the network device to communicate with the
user equipment.

[0112] In a fifth implementation, the M beams are first
beams that have been determined to be available for
communication with the user equipment, and the beam
quality monitoring signals transmitted through the M first
beams are first beam quality monitoring signals.
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[0113] The first detection report includes:

indication information of at least one beam of which the
beam quality does not satisfy the first threshold among
the M first beams, and/or, the beam quality of at least
one beam of which the beam quality does not satisfy the
first threshold among the M first beams.

[0114] The indication information of at least one beam
of which the beam quality does not satisfy the first thresh-
old among the M first beams, and/or, the beam quality
of at least one beam of which the beam quality does not
satisfy the first threshold among the M first beams de-
scribed above may refer to the first implementation.
[0115] For the first detection report described above,
the network device may delete, from the M first beams,
at least one beam of which the beam quality does not
satisfy the first threshold, to thereby avoid the information
loss and damage or the longer time taken by the user
equipment to receive the information or other bad results
when transmitting the information to the user equipment
through these beams.

[0116] Optionally, in combination with the above fifth
implementation and referring to Fig. 3, the beam detec-
tion method further includes the following steps.

[0117] Step 37: the network device transmits the sec-
ond beam quality monitoring signals to the user equip-
ment using N second beams, where the second beams
are beams that have not been determined to be used for
communication with the user equipment and N is a pos-
itive integer.

[0118] Step 38:the userequipmentreceives N second
beam quality monitoring signals.

[0119] Step 39:the userequipmentdetermines the sig-
nal qualities of the N second beam quality monitoring
signals, and determines, based on the signal quality of
each of the N second beam quality monitoring signals,
the beam qualities of the second beams used for trans-
mitting the second beam quality monitoring signals.
[0120] Step 40: the user equipment generates a sec-
ond detection report including: indication information of
at least one beam of which the beam quality satisfies the
second threshold among the N second beams, and/or,
the beam quality of at least one beam of which the beam
quality satisfies the second threshold.

[0121] The indication information of at least one beam
of which the beam quality satisfies the second threshold
among the N second beams, and/or, the beam quality of
at least one beam of which the beam quality satisfies the
second threshold among the N second beams described
above may refer to the second implementation.

[0122] Step 41: the user equipment transmits the sec-
ond detection report to the network device.

[0123] Step 42: the network device receives the sec-
ond detection report.

[0124] Step 43: the network device deletes, from the
M first beams, at least one beam of which the beam qual-
ity does not satisfy the first threshold, and/or, adds, to
the first beams, at least one second beam of which the
beam quality satisfies the second threshold among the
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N second beams. It should be understood that the above
step of deleting, from the M firstbeams, atleastone beam
of which the beam quality does not satisfy the first thresh-
old may also be performed at any time after step 36, for
example, performed before step 37.

[0125] Inthe above technical solution, the network de-
vice may firstly transmit the first beam quality monitoring
signals to the user equipment, and after receiving the
first detection report and determining that there are
beams of which the beam qualities do not satisfy the first
threshold among the first beams, then transmits the sec-
ond beam quality monitoring signals to the user equip-
ment, and update the first beams according to the re-
ceived second detection report, and delete at least one
first beam of which the beam quality does not satisfy the
first threshold, to thereby avoid the information loss and
damage or the longer time taken by the user equipment
toreceive the information or other bad results when trans-
mitting the information to the user equipment through
these beams. Itis also possible to add atleast one second
beam of which the beam quality satisfies the second
threshold to the first beams, to increase the beams avail-
able when communicating with the user equipment and
enhance the ability of the network device to communicate
with the user equipment.

[0126] As an optional implementation, in combination
with any one of the first, third, fourth and fifth implemen-
tations, the first detection report specifically includes:
indication information of all of L1 beams of which the
beam qualities do not satisfy the first threshold among
the first beams, and/or, beam qualities of K1 beams with
the best or worst beam qualities among the L1 beams.
[0127] Here, K1 may be implemented in various ways.
In an example, K1 is 1; in another example, K1 is a value
(such as T) specified by the network device or commu-
nication protocol; in another example, K1 is the smaller
one of L1 and H, where H is the maximum number of
beam qualities that can be carried by the uplink resources
used by the user equipment to transmit the first detection
report. As another example, K1 is the smallest one of L1,
T and H. As another example, K1 is the smallest one of
L1 and Z, where Z is the maximum number of beams,
which allow to be contained in the first detection report,
received by the user equipment from the network device.
As another example, K1 is the smallest one of L1 and Q,
where Q is the maximum number of beams, of which the
beam qualities do not satisfy the first threshold and which
allow to be contained in the first detection report, received
by the user equipment from the network device. As an-
other example, K1 is the smallestone of L1 and W, where
W is the maximum number of beam qualities, which allow
to be contained in the first detection report, received by
the user equipment from the network device. As another
example, K1 is the smallest one of L1 and R, where R is
the maximum number of beam qualities, which do not
satisfy the first threshold and allow to be contained in the
first detection report, received by the user equipment
from the network device.
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[0128] When the first detection report includes the
beam qualities of K1 beams with the best beam qualities,
the network device may measure the best communica-
tion quality of the first beams that do not meet the com-
munication quality requirement based on this, as a con-
sideration for adjusting the communication beams. When
the first detection report includes the beam qualities of
K1 beams with the worst beam qualities, the network
device may know how much the first beams with the worst
communication quality deteriorate, as a consideration for
adjusting the communication beams.

[0129] As an optional mode, in combination with any
one of the first, third, fourth and fifth implementations,
the first detection report specifically includes:

indication information of K2 beams with the best or worst
beam qualities among beams of which the beam qualities
do not satisfy the first threshold among the first beams,
and/or, the beam quality of at least one of the K2 beams.
[0130] The above K2 value may be indicated by the
network device to the user equipment, for example, in-
cluded in the configuration information of the beam qual-
ity monitoring signal, or the K2 value is specified by the
communication protocol; or the K2 value is determined
by the user equipment, the user equipment may not in-
form the network device of the K2, and the network device
may perform the blind detection for decoding and learn
the above information included in the first detection re-
port. The user equipment may also inform the network
device of the K2 value, where the K2 value may be in-
cluded in the first detection report, or may be transmitted
to the network device separately or transmitted to the
network device together with other information (for ex-
ample, beam measurement information). Alternatively,
K2 is the smaller one of U and H1, where U is the total
number of beams of which the beam qualities do not sat-
isfy the first threshold and which are detected by the user
equipment, and H1 is the maximum number of beams
that can be carried by the uplink resources used by the
user equipment to transmit the first detection report. As
another example, K2 is the smallest one of U and Z1,
where Z1 is the maximum number of beams, which allow
to be contained in the first detection report, received by
the user equipment from the network device. As another
example, K2 is the smallest one of U and Q1, where Q1
is the maximum number of beams, of which the beam
qualities do not satisfy the first threshold and which allow
to be contained in the first detection report, received by
the user equipment from the network device. As another
example, K2 is the smallest one of U and W1, where W1
is the maximum number of beam qualities, which allow
to be contained in the first detection report, received by
the user equipment from the network device. As another
example, K2 is the smallest one of U and R1, where R1
is the maximum number of beam qualities, which do not
satisfy the first threshold and allow to be contained in the
first detection report, received by the user equipment
from the network device.

[0131] As an optional mode, in combination with any
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one of the second and third implementations, the first
detection report specifically includes:

indication information of all of L2 beams of which the
beam qualities satisfy the second threshold among the
second beams, and/or, beam qualities of K3 beams with
the best or worst beam qualities among the L2 beams.
[0132] Here, the implementation of K3 is similar to that
of K1. For example, K3 may be 1, or the smaller one of
L2 and H, or the smallest one of L2, T and H.

[0133] When the first detection report includes the
beam qualities of K3 beams with the best beam qualities,
the network device may measure the best communica-
tion quality of the second beams that meet the commu-
nication quality requirement based on this, as a consid-
eration for adjusting the communication beams. When
the first detection report includes the beam qualities of
K1 beams with the worst beam qualities, the network
device may know the lower limit of the communication
quality of the second beams that meet the communica-
tion requirement, as a consideration for adjusting the
communication beams.

[0134] As an optional mode, in combination with any
one of the second and third implementations, the first
detection report specifically includes:

indication information of K4 beams with the best or worst
beam qualities among beams of which the beam qualities
satisfy the second threshold among the second beams,
and/or, the beam quality of at least one of the K4 beams.
[0135] The implementation of the above K4 may refer
to K2, and will not be repeated in the present application.
[0136] As an optional mode, in combination with the
above third implementation, the first detection report spe-
cifically includes:

indication information of K2 beams with the best or
worst beam qualities among beams of which the
beam qualities do not satisfy the first threshold
among the first beams, and/or, the beam quality of
at least one of the K2 beams, for example, a set
number of beam qualities that are best or worst
among the K2 beams; and

indication information of K4 beams with the best or
worst beam qualities among beams of which the
beam qualities satisfy the second threshold among
the second beams, and/or, the beam quality of at
least one of the K4 beams, forexample, aset number
of beam qualities that are best or worst among the
K4 beams;

wherein K2 is less than or equal to the total number
of beams of which the beam qualities do not satisfy
the first threshold among the first beams. In other
words, the first detection report may include the in-
dication information of all the beams that do not sat-
isfy the first threshold. K4 is less than or equal to the
total number of beams of which the beam qualities
satisfy the second threshold among the second
beams. In other words, the first detection report may
include the indication information of all the beams
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that satisfy the second threshold.

[0137] As an optional mode, in combination with any
one of the fourth and fifth implementations, the second
detection report specifically includes:

indication information of all of L2 beams of which the
beam qualities satisfy the second threshold among the
second beams, and/or, beam qualities of K3 beams with
the best or worst beam qualities among the L2 beams,
wherein K3 is the smaller one of L2 and H, and H is the
maximum number of beam qualities that can be carried
by the uplink resources used by the user equipment to
transmit the first detection report.

[0138] When the second detection report includes the
beam qualities of K3 beams with the best beam qualities,
the network device may measure the best communica-
tion quality of the second beams that meet the commu-
nication quality requirement based on this, as a consid-
eration for adjusting the communication beams. When
the second detection report includes the beam qualities
of K1 beams with the worst beam qualities, the network
device may know the lower limit of the communication
quality of the second beams that meet the communica-
tion requirement, as a consideration for adjusting the
communication beams.

[0139] As an optional mode, in combination with any
one of the fourth and fifth implementations, the second
detection report specifically includes:

indication information of K4 beams with the best or worst
beam qualities among beams of which the beam qualities
satisfy the second threshold among the second beams,
and/or, the beam quality of at least one of the K4 beams.
[0140] As an optional mode, when the first detection
report includes the indication information of at least two
first beams, the indication information of the at least two
first beams is sorted according to the level of the beam
qualities of beams;

and/or,

when the first detection report includes beam qualities of
at least two first beams, the beam qualities of the at least
two first beams are sorted according to the level of the
beam qualities of beams.

[0141] In the above technical solution, the indication
information of the beams or the beam qualities of the
beams in the detection report is/are sorted according to
the level of the beam qualities of beams, which facilitates
the network device to learn the relative advantage and
disadvantage of the beams quickly, simplifies the decod-
ing work of the network device, and improves the effi-
ciency of the beam detection.

[0142] As an optional mode, when the first detection
report includes the indication information of at least two
second beams, the indication information of the at least
two second beams is sorted according to the level of the
beam qualities of beams;

and/or,

when the first detection reportincludes the beam qualities
of at least two second beams, the beam qualities of the
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at least two second beams are sorted according to the
level of the beam qualities of beams.

[0143] In the above technical solution, the indication
information of the beams or the beam qualities of the
beams in the detection report is/are sorted according to
the level of the beam qualities of beams, which facilitates
the network device to learn the relative advantage and
disadvantage of the beams quickly, simplifies the decod-
ing work of the network device, and improves the effi-
ciency of the beam detection.

[0144] As an optional mode, when the second detec-
tion report includes the indication information of at least
two second beams, the indication information of the at
least two second beams is sorted according to the level
of the beam qualities of beams;

and/or,

when the second detection report includes the beam
qualities of atleasttwo second beams, the beam qualities
of the at least two second beams are sorted according
to the level of the beam qualities of beams.

[0145] In the above technical solution, the indication
information of the beams or the beam qualities of the
beams in the detection report is/are sorted according to
the level of the beam qualities of beams, which facilitates
the network device to learn the relative advantage and
disadvantage of the beams quickly, simplifies the decod-
ing work of the network device, and improves the effi-
ciency of the beam detection.

[0146] As an optional mode, the first detection report
and/or the second detection report further include(s) the
padding bits or reserved bits.

[0147] The padding bits or reserved bits may be im-
plemented in various ways, including but not limited to
the followings.

(a) Dummy bits, where the number of dummy bits
may be the number indicated by the network device,
or the number specified by the communication pro-
tocol, or the number determined by the user equip-
ment (for example, the user equipment fills the dum-
my bits in the first detection report until the overhead
of the first detection report is a preset value, to facil-
itate the network device to decode). The user equip-
ment may inform the network device of the number
of dummy bits.

(b) Other information of the user equipment that
needs to be reported to the network device, e.g., the
position information of the user equipment, the
beam/cell measurement information of the user
equipment, etc., so as to improve the transmission
resource utilization and reduce the system over-
head.

(c) When the detection reportincludes the indication
information and/or beam qualities of the beams of
which the beam qualities do not satisfy the first
threshold, the detection report may further include
the indication information and/or beam quality of at
least one beam of which the beam quality satisfies
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the first threshold, e.g., the beam qualities of K5
beams with the worst beam qualities among the
beams satisfying the first threshold. The above tech-
nical solution may facilitate the network device to
learn the communication quality of the first beams
more comprehensively, and facilitate the adjustment
of the communication beams.

(d) When the detection report includes the indication
information and/or beam qualities of the beams of
which the beam qualities satisfy the second thresh-
old, the detection report may further include the in-
dication information and/or beam qualities of the
beams of which the beam qualities do not satisfy the
second threshold, e.g., the beam qualities of K6
beams with the best beam qualities among the
beams that do not satisfy the second threshold. The
above technical solution may facilitate the network
device tolearn the communication quality of the sec-
ond beams more comprehensively, and facilitate the
adjustment of the communication beams.

[0148] Optionally, the user equipment may report the
position or length of the padding bits or reserved bits and
the above K5 and K6 to the network device, so as to
facilitate the network device to parse. Alternatively, the
position or length of the padding bits or reserved bits and
the above K5 and K6 may be indicated by the network
device to the user equipment in advance, or the position
or length of the padding bits or reserved bits and the
above K5 and K6 may be specified by the communication
protocol in advance.

[0149] As an optional mode, the first detection report
further includes:

indication information indicating the quantity of indi-
cation information of beams of which the beam qual-
ities do not satisfy the first threshold in the first de-
tection report; and/or

indication information indicating the quantity of beam
qualities of beams of which the beam qualities do
not satisfy the first threshold in the first detection re-
port; and/or

indication information indicating the quantity of indi-
cation information of beams of which the beam qual-
ities satisfy the second threshold in the first detection
report; and/or

indication information indicating the quantity of beam
qualities of beams of which the beam qualities satisfy
the second threshold in the first detection report.

[0150] In the above technical solution, the user equip-
ment informs the network device of the quantities of var-
ious types of information that may be included in the first
detection report, facilitating the network device to parse
and improving the efficiency of the beam detection.
[0151] As an optional mode, the second detection re-
port further includes:
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indication information indicating the quantity of indi-
cation information of beams of which the beam qual-
ities satisfy the second threshold included in the sec-
ond detection report; and/or

indication information indicating the quantity of beam
qualities of beams of which the beam qualities satisfy
the second threshold included in the second detec-
tion report.

[0152] In the above technical solution, the user equip-
ment informs the network device of the quantities of var-
ious types of information that may be included in the sec-
ond detection report, facilitating the network device to
parse and improving the efficiency of the beam detection.
[0153] As an optional mode, the first detection report
further includes:

indication information indicating the position of indi-
cation information of beams of which the beam qual-
ities do not satisfy the first threshold included in the
first detection report; and/or

indication information indicating positions of beam
qualities of beams of which the beam qualities do
not satisfy the first threshold included in the first de-
tection report; and/or

indication information indicating the position of indi-
cation information of beams of which the beam qual-
ities satisfy the second threshold included in the first
detection report; and/or

indication information indicating positions of beam
qualities of beams of which the beam qualities satisfy
the second threshold included in the first detection
report.

[0154] In the above technical solution, the user equip-
ment informs the network device of the positions, in the
first detection report, of various types of information that
may be included in the first detection report, facilitating
the network device to parse and improving the efficiency
of the beam detection.

[0155] As an optional mode, the second detection re-
port further includes:

indication information indicating the position of indi-
cation information of beams of which the beam qual-
ities satisfy the second threshold included in the sec-
ond detection report; and/or

indication information indicating positions of beam
qualities of beams of which the beam qualities satisfy
the second threshold included in the second detec-
tion report.

[0156] In the above technical solution, the user equip-
ment informs the network device of the positions, in the
second detection report, of various types of information
that may be included in the second detection report, fa-
cilitating the network device to parse and improving the
efficiency of the beam detection.
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[0157] As an optional mode, the first detection report
or the second detection report further includes:
information indicating the type of the detection report,
wherein the type of the detection report includes: a de-
tection report of beams not satisfying the first threshold,
a detection report of beams satisfying the second thresh-
old, and a detection report of beams not satisfying the
first threshold and beams satisfying the second thresh-
old.

[0158] Inthe above technical solution, the user equip-
ment informs the network device of the type of the de-
tection report, facilitating the network device to parse and
improving the efficiency of the beam detection.

[0159] As an optional mode, the network device firstly
transmits the configuration information to the user equip-
ment before transmitting the beam quality monitoring sig-
nals to the user equipment, where the configuration in-
formation is used for indicating the user equipment to
receive the beam quality monitoring signals according to
the indicated configuration parameters (e.g., the number
of antenna ports of the beam quality monitoring signals,
the antenna ports of the beam quality monitoring signals,
the time-frequency locations of the beam quality moni-
toring signals). The user equipment receives the config-
uration information, detects the beam quality monitoring
signals according to the configuration information, and
receives the beam quality monitoring signals.

[0160] Asanoptional mode, the network device further
transmits the second configuration information to the us-
er equipment, where the second configuration informa-
tion may be transmitted before the beam quality moni-
toring signals are transmitted or may be transmitted after
the beam quality monitoring signals are transmitted,
which is not limited by the embodiments of the present
application. The second configuration information in-
cludes:

indication information indicating the quantity of indi-
cation information of beams of which the beam qual-
ities do not satisfy the first threshold in the first de-
tection report; and/or

indication information indicating the quantity of beam
qualities of beams of which the beam qualities do
not satisfy the first threshold in the first detection re-
port; and/or

indication information indicating the quantity of indi-
cation information of beams of which the beam qual-
ities satisfy the second threshold in the first or second
detection report; and/or

indication information indicating the quantity of beam
qualities of beams of which the beam qualities satisfy
the second threshold in the first or second detection
report.

[0161] In the above technical solution, the network de-
vice may agree with the user equipment on the quantity
of beams of which the information needs to be reported,
improving the efficiency of the beam detection.
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[0162] Optionally, the above configuration information
and second configuration information may be the same
configuration information, or may be different configura-
tion information.

[0163] Optionally, the above second configuration in-
formation further includes:

indication information indicating the position of indi-
cation information of beams of which the beam qual-
ities do not satisfy the first threshold in the first de-
tection report; and/or

indication information indicating positions of beam
qualities of beams of which the beam qualities do
not satisfy the first threshold in the first detection re-
port; and/or

indication information indicating the position of indi-
cation information of beams of which the beam qual-
ities satisfy the second threshold in the firstor second
detection report; and/or

indication information indicating the position of beam
qualities of beams of which the beam qualities satisfy
the second threshold in the first or second detection
report.

[0164] In the above technical solution, the network de-
vice may agree with the user equipment on the position
of the information that needs to be reported in the detec-
tion report, improving the efficiency of the beam detec-
tion.

[0165] Optionally, the above second configuration in-
formation further includes:

information indicating the type of the first detection report,
wherein the type of the first detection report includes: a
detection report of beams not satisfying the first thresh-
old, a detection report of beams satisfying the second
threshold, and a detection report of beams not satisfying
the first threshold and beams satisfying the second
threshold.

[0166] In the above technical solution, the network de-
vice agrees with the user equipment on the type of the
detection report, which can improve the efficiency of the
beam detection.

[0167] Optionally, the quantity ofindication information
of beams of which the beam qualities do not satisfy the
first threshold in the first detection report is a first quantity
agreed with the network device; and/or

the quantity of beam qualities of beams of which the beam
qualities do not satisfy the first threshold in the first de-
tection report is a second quantity agreed with the net-
work device; and/or

the quantity of indication information of beams of which
the beam qualities satisfy the second threshold in the
first or second detection report is a third quantity agreed
with the network device; and/or

the quantity of beam qualities of beams of which the beam
qualities satisfy the second threshold in the first or second
detection report is a fourth quantity agreed with the net-
work device.
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[0168] The above first to fourth quantities may be no-
tified by the network device to the user equipment by
transmitting the indication information (such as contained
in the foregoing configuration information), or may be pre-
scribed by the communication protocol.

[0169] As an optional mode, when the user equipment
transmits the first or second detection report to the net-
work device, it may collide with transmitting other signals
to the network device, so the user equipment may per-
form the following process.

[0170] By taking the case that the user equipment
transmits the first detection report as an example, when
transmitting of the first detection report by the user equip-
ment on the first uplink resource (for example PUCCH1)
for transmitting the first detection report collides with
transmitting of a third signal to the network device on the
second uplink resource (for example PUCCH2), then:

the user equipment cancels the transmitting of the
third signal on the second uplink resource, and trans-
mits the first detection report on the first resource; or
the user equipment cancels the transmitting of the
signal on the second uplink resource, and transmits
the first detection report and the third signal on the
first resource; or

the user equipment cancels the transmitting of the
first detection report on the first uplink resource, and
transmits the first detection report on the second re-
source; or

the user equipment cancels the transmitting of the
first detection report on the first uplink resource, and
transmits the first detection report and the third signal
on the second resource; or

the user equipment cancels the transmitting of the
first detection report on the first uplink resource and
transmits the third signal on the second resource,
and the user equipment transmits the first detection
report to the network device at another subsequent
moment at which the first detection report can be
transmitted.

[0171] Correspondingly, when receiving the first de-
tection report, the network device may perform the fol-
lowing process:

the network device cancels the reception of the third
signal transmitted on the second uplink resource,
and receives the first detection report transmitted on
the first resource; or

the network device cancels the reception of the third
signal transmitted on the second uplink resource,
and receives the first detection report and the third
signal transmitted on the first resource; or

the network device cancels the reception of the first
detection report transmitted on the first uplink re-
source, and receives the first detection report trans-
mitted on the second resource; or

the network device cancels the reception of the first

10

15

20

25

30

35

40

45

50

55

19

detection report transmitted on the first uplink re-
source, and receives the first detection report and
the third signal transmitted on the second resource.

[0172] It should be understood that the cancellation of
transmitting the third signal may refer to cancellation of
the current transmitting, and the user equipment may
transmit the third signal to the network device later. Fur-
thermore, the receiving behavior of the network device
corresponds to the transmitting behavior of the user
equipment. For example, when the user equipment can-
cels transmitting a signal on the second uplink resource
and transmits the first detection report and the third signal
on the first resource, the network device cancels receiv-
ing the third signal transmitted on the second uplink re-
source and receives the first detection report and the
third signal transmitted on the first resource. Further-
more, the above processing method is completely appli-
cable to the reporting and receiving of the second detec-
tion report.

[0173] In the above technical solution, the user equip-
ment and the network device appoint the processing
mechanism when transmitting by the user equipment a
detection report collides with transmitting other signals,
to avoid the communication errors and improve the sys-
tem reliability.

[0174] As an optional mode, the user equipment may
not inform the network device of the quantity, position
and the like of all or a part of the information in the de-
tection report, and the network device may perform the
blind detection on the detection report according to the
blind detection rule to determine each type of information
in the detection report.

[0175] It should be noted that, in the embodiments of
the present application, for the information in the first or
second detection report, the user equipment may trans-
mit it to the network device on one uplink resource at a
time or may transmit it to the network device in batches
on different uplink resources. For example, the first de-
tection report includes the foregoing indication informa-
tion indicating the quantity of the indication information
of the beams of which the beam qualities do not satisfy
the first threshold included in the first detection report,
and the user equipment may firstly transmit the indication
information indicating the quantity to the network device
and then transmit the indication information of the beams
of which the beam qualities do not satisfy the first thresh-
old to the network device.

[0176] Fig. 4 is a schematic diagram of a beam detec-
tion apparatus 500 according to an embodiment of the
present application. The apparatus 500 includes:

a receiving module 510 configured to receive the
beam quality monitoring signals transmitted by a net-
work device using M beams, wherein the beam qual-
ity monitoring signals are signals used for monitoring
the beam quality and M is a positive integer;

a processing module 520 configured to determine
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the signal qualities of the M beam quality monitoring
signals, determine, based on the signal quality of
each of the M beam quality monitoring signals, the
beam qualities of the beams used for transmitting
the beam quality monitoring signals, and generate a
first detection report, wherein the first detection re-
port includes at least one of: indication information
of at least one beam of which the beam quality does
not satisfy a first threshold among the M beams, the
beam quality of at least one beam of which the beam
quality does not satisfy the first threshold, indication
information of at least one beam of which the beam
quality satisfies a second threshold, and the beam
quality of atleast one beam of which the beam quality
satisfies the second threshold;

a transmitting module 530 configured to transmit the
first detection report to the network device.

[0177] Optionally, the M beams include M1 firstbeams
that have been determined to be available for communi-
cation with the user equipment and M2 second beams
that have not been determined to be used for communi-
cation with the user equipment, the beam quality moni-
toring signals transmitted through the first beams are first
beam quality monitoring signals, and the beam quality
monitoring signals transmitted through the second
beams are second beam quality monitoring signals.
[0178] The firstdetection reportincludes: indication in-
formation of at least one beam of which the beam quality
does not satisfy the first threshold among the M1 first
beams, and/or, the beam quality of at least one beam of
which the beam quality does not satisfy the first threshold
among the M1 first beams.

[0179] Optionally, the M beams include M1 firstbeams
that have been determined to be available for communi-
cation with the user equipment and M2 second beams
that have not been determined to be used for communi-
cation with the user equipment, the beam quality moni-
toring signals transmitted through the first beams are first
beam quality monitoring signals, and the beam quality
monitoring signals transmitted through the second
beams are second beam quality monitoring signals.
[0180] Thefirstdetection reportincludes: indication in-
formation of at least one beam of which the beam quality
satisfies the second threshold among the M2 second
beams, and/or, the beam quality of at least one beam of
which the beam quality satisfies the second threshold
among the M2 second beams.

[0181] Optionally, the M beams include M1 firstbeams
that have been determined to be available for communi-
cation with the user equipment and M2 second beams
that have not been determined to be used for communi-
cation with the user equipment, the beam quality moni-
toring signals transmitted through the first beams are first
beam quality monitoring signals, and the beam quality
monitoring signals transmitted through the second
beams are second beam quality monitoring signals.
[0182] The first detection report includes:
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indication information of at least one beam of which
the beam quality does not satisfy the first threshold
among the M1 first beams, and/or, the beam quality
of at least one beam of which the beam quality does
not satisfy the first threshold among the M1 first
beams;

and,

indication information of at least one beam of which
the beam quality satisfies the second threshold
among the M2 second beams, and/or, the beam
quality of atleast one beam of which the beam quality
satisfies the second threshold among the M2 second
beams.

[0183] Optionally, the M beams include M1 first beams
that have been determined to be available for communi-
cation with the user equipment and M2 second beams
that have not been determined to be used for communi-
cation with the user equipment, the beam quality moni-
toring signals transmitted through the first beams are first
beam quality monitoring signals, and the beam quality
monitoring signals transmitted through the second
beams are second beam quality monitoring signals.
[0184] The first detection report includes:

indication information of at least one beam of which the
beam quality does not satisfy the first threshold among
the M1 first beams, and/or, the beam quality of at least
one beam of which the beam quality does not satisfy the
first threshold among the M1 first beams.

[0185] The processing module is further configured to:
generate a second detection report after determining
beam quality parameters of the M beams, wherein the
second detection report includes: indication information
of at least one beam of which the beam quality satisfies
the second threshold among the M2 second beams,
and/or, the beam quality of at least one beam of which
the beam quality satisfies the second threshold among
the M2 second beams.

[0186] The transmitting module is further configured to
transmit the second detection report to the network de-
vice.

[0187] Optionally, the M beams are first beams that
have been determined to be available for communication
with the user equipment, and the beam quality monitoring
signals transmitted through the M first beams are first
beam quality monitoring signals.

[0188] The first detection report specifically includes:
indication information of at least one beam of which the
beam quality does not satisfy the first threshold among
the M first beams, and/or, the beam quality of at least
one beam of which the beam quality does not satisfy the
first threshold among the M first beams.

[0189] Optionally, the receiving module is further con-
figured to: receive the second beam quality monitoring
signals transmitted by the network device using N second
beams after the transmitting module transmits the first
detection report to the network device, wherein the sec-
ond beams are beams that has not been determined to
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be used for communication with the user equipment and
N is a positive integer.

[0190] The processing module is further configured to:
determine signal qualities of the N second beam quality
monitoring signals, determine, based on the signal qual-
ity of each of the N second beam quality monitoring sig-
nals, the beam qualities of the second beams used for
transmitting the second beam quality monitoring signals,
and generate a second detection report, wherein the sec-
ond detection report includes: indication information of
at least one beam of which the beam quality satisfies the
second threshold among the N second beams, and/or,
the beam quality of at least one beam of which the beam
quality satisfies the second threshold.

[0191] The transmitting module is further configured to
transmit the second detection report to the network de-
vice.
[0192]
includes:
indication information of all of L1 beams of which the
beam qualities do not satisfy the first threshold among
the first beams, and/or, beam qualities of K1 beams with
the best or worst beam qualities among the L1 beams,
wherein K1 is 1, or K is the smaller one of L1 and H, and
H is the maximum number of beam qualities that can be
carried by uplink resources used by the user equipment
to transmit the first detection report.

[0193] Optionally, the first detection report specifically
includes:

indication information of K2 beams with the best or worst
beam qualities among beams of which the beam qualities
do not satisfy the first threshold among the first beams,
and/or, the beam quality of at least one of the K2 beams.
[0194] Optionally, the first detection report specifically
includes:

indication information of all of L2 beams of which the
beam qualities satisfy the second threshold among the
second beams, and/or, beam qualities of K3 beams with
the best or worst beam qualities among the L2 beams,
wherein K3 is 1, or K3 is the smaller one of L2 and H,
and H is the maximum number of beam qualities that can
be carried by uplink resources used by the user equip-
ment to transmit the first detection report.

[0195] Optionally, the first detection report specifically
includes:

indication information of K4 beams with the best or worst
beam qualities among beams of which the beam qualities
satisfy the second threshold among the second beams,
and/or, the beam quality of at least one of the K4 beams.
[0196] Optionally, the first detection report specifically
includes:

Optionally, the first detection report specifically

indication information of K2 beams of which the best
or worst beam qualities among beams of which the
beam qualities do not satisfy the first threshold
among the first beams, and/or, the beam quality of
at least one of the K2 beams; and

indication information of K4 beams of which the best

15

20

25

30

35

40

45

50

55

21

or worst beam qualities among beams of which the
beam qualities satisfy the second threshold among
the second beams, and/or, the beam quality of at
least one of the K4 beams;

wherein K2 is less than or equal to the total number
of beams of which the beam qualities do not satisfy
the first threshold among the first beams, and K4 is
less than or equal to the total number of beams of
which the beam qualities satisfy the second thresh-
old among the second beams.

[0197] Optionally, the second detection report specif-
ically includes:

indication information of all of L2 beams of which the
beam qualities satisfy the second threshold among the
second beams, and/or, beam qualities of K3 beams with
the best or worst beam qualities among the L2 beams,
wherein K3 is 1, or K3 is the smaller one of L2 and H,
and H is the maximum number of beam qualities that can
be carried by uplink resources used by the user equip-
ment to transmit the first detection report.

[0198] Optionally, the second detection report specif-
ically includes:

indication information of K4 beams of which the best or
worst beam qualities among beams of which the beam
qualities satisfy the second threshold among the second
beams, and/or, the beam quality of at least one of the K4
beams.

[0199] Optionally, determining by the processing mod-
ule 520 the beam quality of the beam includes:

taking the signal quality of the beam quality monitor-
ing signal transmitted through the beam as the beam
quality of the beam; or

determining a hypothetical communication quality of
a resource set corresponding to the beam based on
the signal quality of the beam quality monitoring sig-
nal transmitted through the beam, and taking the hy-
pothetical communication quality of the resource set
corresponding to the beam as the beam quality of
the beam; or

determining a hypothetical communication quality of
a downlink channel corresponding to the beam
based on the signal quality of the beam quality mon-
itoring signal transmitted through the beam, and tak-
ing the hypothetical communication quality of the
downlink channel corresponding to the beam as the
beam quality of the beam; or

determining a hypothetical communication quality of
a search space corresponding to the beam based
on the signal quality of the beam quality monitoring
signal transmitted through the beam, and taking the
hypothetical communication quality of the search
space corresponding to the beam as the beam qual-
ity of the beam.

[0200] Optionally, when the first detection report in-
cludes indication information of at least two first beams,
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the indication information of the at least two first beams
is sorted according to the beam qualities of beams;
and/or,

when the first detection report includes beam qualities of
at least two first beams, the beam qualities of the at least
two first beams are sorted according to the beam qualities
of beams.

[0201] Optionally, when the first detection report in-
cludes indication information of at least two second
beams, the indication information of the at least two sec-
ond beams is sorted according to the beam qualities of
beams;

and/or,

when the first detection report includes beam qualities of
at least two second beams, the beam qualities of the at
leasttwo second beams are sorted according to the beam
qualities of beams.

[0202] Optionally, the first detection report further in-
cludes padding bits or reserved bits.

[0203] Optionally, the padding bits include: beam qual-
ities of K5 beams with worst beam qualities among
beams satisfying the first threshold, and/or, beam qual-
ities of K6 beams with worst beam qualities among
beams not satisfying the second threshold.

[0204] Optionally, the first detection report further in-
cludes:

indication information indicating the quantity of indi-
cation information of beams of which the beam qual-
ities do not satisfy the first threshold in the first de-
tection report; and/or

indication information indicating the quantity of beam
qualities of beams of which the beam qualities do
not satisfy the first threshold in the first detection re-
port; and/or

indication information indicating the quantity of indi-
cation information of beams of which the beam qual-
ities satisfy the second threshold in the first detection
report; and/or

indication information indicating the quantity of beam
qualities of beams of which the beam qualities satisfy
the second threshold in the first detection report;
and/or

indication information indicating the position of indi-
cation information of beams of which the beam qual-
ities do not satisfy the first threshold in the first de-
tection report; and/or

indication information indicating positions of beam
qualities of beams of which the beam qualities do
not satisfy the first threshold in the first detection re-
port; and/or

indication information indicating the position of indi-
cation information of beams of which the beam qual-
ities satisfy the second threshold in the first detection
report; and/or

indication information indicating positions of beam
qualities of beams of which the beam qualities satisfy
the second threshold in the first detection report;
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and/or

information indicating the type of the first detection
report, wherein the type of the first detection report
includes: a detection report of beams not satisfying
the first threshold, a detection report of beams sat-
isfying the second threshold, and a detection report
of beams not satisfying the first threshold and beams
satisfying the second threshold; and/or

information indicating the maximum amount of beam
indication information allowed to be contained in the
first detection report; and/or

information indicating the maximum number ofbeam
qualities allowed to be contained in the first detection
report.

[0205] Optionally, the quantity ofindication information
of beams of which the beam qualities do not satisfy the
first threshold in the first detection report is afirst quantity
agreed with the network device; and/or

the quantity of beam qualities of beams of which the beam
qualities do not satisfy the first threshold in the first de-
tection report is a second quantity agreed with the net-
work device; and/or

the quantity of indication information of beams of which
the beam qualities satisfy the second threshold in the
first detection report is a third quantity agreed with the
network device; and/or

the quantity of beam qualities of beams of which the beam
qualities satisfy the second threshold in the first detection
report is a fourth quantity agreed with the network device.
[0206] Optionally, the transmitting module 530 is spe-
cifically configured to:

when transmitting of the first detection report on first
uplink resource for transmitting the first detection re-
port collides with transmitting of a third signal to the
network device on second uplink resource, then:
cancel the transmitting of the third signal on the sec-
ond uplink resource, and transmit the first detection
report on the first resource; or

cancel the transmitting of the third signal on the sec-
ond uplink resource, and transmit the first detection
report and the third signal on the first resource; or
cancel the transmitting of the first detection report
on the first uplink resource, and transmit the first de-
tection report on the second resource; or

cancel the transmitting of the first detection report
on the first uplink resource, and transmit the first de-
tection report and the third signal on the second re-
source.

[0207] Optionally, the receiving module 510 is further
configured to: receive the configuration information
transmitted by the network device before receiving the
beam quality monitoring signals transmitted by the net-
work device, wherein the configuration information is
used for indicating the user equipment to receive the
beam quality monitoring signals according to the indicat-
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ed configuration parameters.

[0208] Optionally, the receiving module 510 is further
configured to: receive the second configuration informa-
tion transmitted by the network device before generating
the first detection report, wherein the second configura-
tion information includes:

indication information indicating the quantity of indi-
cation information of beams of which the beam qual-
ities do not satisfy the first threshold in the first de-
tection report; and/or

indication information indicating the quantity of beam
qualities of beams of which the beam qualities do
not satisfy the first threshold in the first detection re-
port; and/or

indication information indicating the quantity of indi-
cation information of beams of which the beam qual-
ities satisfy the second threshold in the first detection
report; and/or

indication information indicating the quantity of beam
qualities of beams of which the beam qualities satisfy
the second threshold in the first detection report;
and/or

indication information indicating the position of indi-
cation information of beams of which the beam qual-
ities do not satisfy the first threshold in the first de-
tection report; and/or

indication information indicating positions of beam
qualities of beams of which the beam qualities do
not satisfy the first threshold in the first detection re-
port; and/or

indication information indicating the position of indi-
cation information of beams of which the beam qual-
ities satisfy the second threshold in the first detection
report; and/or

indication information indicating positions of beam
qualities of beams of which the beam qualities satisfy
the second threshold in the first detection report;
and/or

information indicating the type of the first detection
report that includes: a detection report of beams not
satisfying the first threshold, a detection report of
beams satisfying the second threshold, and a detec-
tion report of beams not satisfying the first threshold
and beams satisfying the second threshold; and/or
information indicating the maximum amount of beam
indication information allowed to be contained in the
first detection report; and/or

information indicating the maximum number of beam
qualities allowed to be contained in the first detection
report.

[0209] The implementations of the above apparatus
500 and its modules may refer to the steps performed by
the user equipment in the above beam detection method,
and will not be repeated in the embodiments of the
present application.

[0210] Fig. 5is a schematic diagram of a beam detec-
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tion apparatus 600 provided by an embodiment of the
present application. The apparatus 600 includes:

a transmitting module 610 configured to transmit the
beam quality monitoring signals using M beams,
wherein the beam quality monitoring signals are sig-
nals used for monitoring the beam quality and M is
a positive integer;

a receiving module 620 configured to receive a first
detection report transmitted by a user equipment,
wherein the first detection report includes at least
one of: indication information of at least one beam
of which the beam quality does not satisfy a first
threshold among the M beams, the beam quality of
at least one beam of which the beam quality does
not satisfy the first threshold, indication information
of at least one beam of which the beam quality sat-
isfies a second threshold, and the beam quality of at
least one beam of which the beam quality satisfies
the second threshold.

[0211] Optionally, the M beams include M1 first beams
that have been determined to be available for communi-
cation with the user equipment and M2 second beams
that have not been determined to be used for communi-
cation with the user equipment, the beam quality moni-
toring signals transmitted through the first beams are first
beam quality monitoring signals, and the beam quality
monitoring signals transmitted through the second
beams are second beam quality monitoring signals; the
first detection report includes: indication information of
at least one beam of which the beam quality does not
satisfy the first threshold among the M1 first beams,
and/or, the beam quality of at least one beam of which
the beam quality does not satisfy the first threshold
among the M1 first beams.

[0212] The apparatus 600 further includes:

a processing module 630 configured to delete at least
one beam of which the beam quality does not satisfy the
first threshold from the first beams after the receiving
module receives the first detection report.

[0213] Optionally, the M beams include M1 first beams
that have been determined to be available for communi-
cation with the user equipment and M2 second beams
that have not been determined to be used for communi-
cation with the user equipment, the beam quality moni-
toring signals transmitted through the first beams are first
beam quality monitoring signals, and the beam quality
monitoring signals transmitted through the second
beams are second beam quality monitoring signals; the
first detection report includes: indication information of
at least one beam of which the beam quality satisfies the
second threshold among the M2 second beams, and/or,
the beam quality of at least one beam of which the beam
quality satisfies the second threshold among the M2 sec-
ond beams.

[0214] The apparatus further includes:

a processing module 630 configured to add at least one
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second beam of which the beam quality satisfies the sec-
ond threshold to the first beams after the receiving mod-
ule receives the first detection report.

[0215] Optionally, the M beams include M1 firstbeams
that have been determined to be available for communi-
cation with the user equipment and M2 second beams
that have not been determined to be used for communi-
cation with the user equipment, the beam quality moni-
toring signals transmitted through the first beams are first
beam quality monitoring signals, and the beam quality
monitoring signals transmitted through the second
beams are second beam quality monitoring signals.
[0216] The firstdetection reportincludes: indication in-
formation of at least one beam of which the beam quality
does not satisfy the first threshold among the M1 first
beams, and/or, the beam quality of at least one beam of
which the beam quality does not satisfy the first threshold
among the M1 first beams; and indication information of
at least one beam of which the beam quality satisfies the
second threshold among the M2 second beams, and/or,
the beam quality of at least one beam of which the beam
quality satisfies the second threshold among the M2 sec-
ond beams.

[0217] The apparatus further includes:

a processing module 630 configured to delete at least
one beam of which the beam quality does not satisfy the
first threshold from the first beams, and/or, add at least
one second beam of which the beam quality satisfies the
second threshold to the first beams after the receiving
module receives the first detection report.

[0218] Optionally, the M beams include M1 firstbeams
that have been determined to be available for communi-
cation with the user equipment and M2 second beams
that have not been determined to be used for communi-
cation with the user equipment, the beam quality moni-
toring signals transmitted through the first beams are first
beam quality monitoring signals, and the beam quality
monitoring signals transmitted through the second
beams are second beam quality monitoring signals; the
first detection report includes: indication information of
at least one beam of which the beam quality does not
satisfy the first threshold among the M1 first beams,
and/or, the beam quality of at least one beam of which
the beam quality does not satisfy the first threshold
among the M1 first beams.

[0219] The receiving module 620 is further configured
to receive a second detection report transmitted by the
user equipment, wherein the second detection report in-
cludes: indication information of at least one beam of
which the beam quality satisfies the second threshold
among the M2 second beams, and/or, the beam quality
of at least one beam of which the beam quality satisfies
the second threshold among the M2 second beams.
[0220] The apparatus further includes:

a processing module 630 configured to delete at least
one beam of which the beam quality does not satisfy the
first threshold from the first beams, and/or, add at least
one second beam of which the beam quality satisfies the
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second threshold to the first beams after the receiving
module receives the first detection report.

[0221] Optionally, the M beams are first beams that
have been determined to be available for communication
with the user equipment, and beam quality monitoring
signals transmitted through the M first beams are first
beam quality monitoring signals; the first detection report
specifically includes: indication information of atleast one
beam of which the beam quality does not satisfy the first
threshold among the M first beams, and/or, the beam
quality of at least one beam of which the beam quality
does not satisfy the first threshold among the M first
beams.

[0222] The transmitting module 610 is further config-
ured to: transmit the second beam quality monitoring sig-
nals to the user equipment using N second beams after
the receiving module receives the first detection report,
wherein the second beams are beams thathave not been
determined to be used for communication with the user
equipment and N is a positive integer.

[0223] The receiving module 620 is further configured
to: receive a second detection report reported by the user
equipment, wherein the second detection report in-
cludes: indication information of at least one beam of
which the beam quality satisfies the second threshold
among the N second beams, and/or, the beam quality of
at least one beam of which the beam quality satisfies the
second threshold.

[0224] The apparatus further includes:

a processing module 630 configured to delete at least
one beam of which the beam quality does not satisfy the
first threshold from the first beams, and/or, add at least
one second beam of which the beam quality satisfies the
second threshold to the first beams after the receiving
module receives the first detection report and the second
detection report.

[0225] Optionally, the transmitting module 610 is fur-
ther configured to: transmit the configuration information
to the user equipment before transmitting the beam qual-
ity monitoring signals to the user equipment, wherein the
configuration information is used for indicating the user
equipment to receive the beam quality monitoring signals
according to the indicated configuration parameters.
[0226] Optionally, the transmitting module 610 is fur-
ther configured to: transmit the second configuration in-
formation to the user equipment, wherein the second
configuration information includes:

indication information indicating the type of the first
detection report reported by the user equipment;
and/or

indication information indicating the quantity of indi-
cation information of beams of which the beam qual-
ities do not satisfy the first threshold in the first de-
tection report; and/or

indication information indicating the quantity of beam
qualities of beams of which the beam qualities do
not satisfy the first threshold in the first detection re-
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port; and/or

indication information indicating the quantity of indi-
cation information of beams of which the beam qual-
ities satisfy the second threshold in the first detection
report; and/or

indication information indicating the quantity of beam
qualities of beams of which the beam qualities satisfy
the second threshold in the first detection report;
and/or

indication information indicating the position of indi-
cation information of beams of which the beam qual-
ities do not satisfy the first threshold in the first de-
tection report; and/or

indication information indicating positions of beam
qualities of beams of which the beam qualities do
not satisfy the first threshold in the first detection re-
port; and/or

indication information indicating the position of indi-
cation information of beams of which the beam qual-
ities satisfy the second threshold in the first detection
report; and/or

indication information indicating positions of beam
qualities of beams of which the beam qualities satisfy
the second threshold in the first detection report;
and/or

information indicating the maximum amount of beam
indication information allowed to be contained in the
first detection report; and/or

information indicating the maximum number of beam
qualities allowed to be contained in the first detection
report.

[0227] Optionally, the receiving module 620 is specif-
ically configured to:

when transmitting of the first detection report by the user
equipment on first uplink resource for transmitting the
first detection report collides with transmitting of a third
signal to the network device on second uplink resource,
then:

cancel the reception of the third signal transmitted
on the second uplink resource, and receive the first
detection report transmitted on the first resource; or
cancel the reception of the third signal transmitted
on the second uplink resource, and receive the first
detection report and the third signal transmitted on
the first resource; or

cancel the reception of the first detection report
transmitted on the first uplink resource, and receive
the first detection report transmitted on the second
resource; or

cancel the reception of the first detection report
transmitted on the first uplink resource, and receive
the first detection report and the third signal trans-
mitted on the second resource.

[0228] Optionally, the processing module 630 blindly
detects the first detection report according to a blind de-
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tection rule after receiving the first detection report trans-
mitted by the user equipment.

[0229] The specific implementations of the above ap-
paratus 600 and its modules may refer to the steps per-
formed by the network device in the above beam detec-
tion method, and will not be repeated in the embodiments
of the present application.

[0230] Fig. 6 is a schematic diagram of a user equip-
ment 700 in an embodiment of the present application.
The user equipment 700 includes:

amemory 710 configured to store computer instruc-
tions;

a communication interface 720 configured to com-
municate with a network device;

a processor 730 connected communicatively to the
memory and the communication interface respec-
tively and configured to execute the computer in-
structions to perform the steps performed by the user
equipment in the above beam detection method
when executing the computer instructions.

[0231] The above processor 730 may be a processing
element or a collective term of multiple processing ele-
ments. For example, the processor 730 may be a Central
Processing Unit (CPU) or Application Specific Integrated
Circuit (ASIC) or one or more integrated circuits config-
ured to implementthe embodiments of the invention, e.g.,
one or more Digital Signal Processors (DSPs), or one or
more Field Programmable Gate Arrays (FPGAs).
[0232] The above memory 710 may be a storage com-
ponent or a collective term of multiple storage compo-
nents, and used to store the executable program code,
data and so on. And, the memory may include Random-
Access Memory (RAM), and may also include Non-Vol-
atile Memory (NVM), e.g., disk memory, flash memory
(Flash) or the like.

[0233] The implementations of the above user equip-
ment 700 and its components may refer to the steps per-
formed by the user equipment in the above beam detec-
tion method, and will not be repeated in the embodiments
of the present application.

[0234] An embodiment of the present application fur-
ther provides a network device, of which the structure
may continue to refer to Fig. 6. The network device in-
cludes:

a memory configured to store computer instructions;
a communication interface configured to communi-
cate with a user equipment;

a processor connected communicatively to the
memory and the communication interface respec-
tively and configured to execute the computer in-
structions to perform the steps performed by the net-
work device in the above beam detection method
when executing the computer instructions.

[0235] The above processor may be a processing el-
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ement or a collective term of multiple processing ele-
ments. For example, the processor may be a Central
Processing Unit (CPU) or Application Specific Integrated
Circuit (ASIC) or one or more integrated circuits config-
ured toimplementthe embodiments ofthe invention, e.g.,
one or more Digital Signal Processors (DSPs), or one or
more Field Programmable Gate Arrays (FPGAs).
[0236] The above memory may be a storage compo-
nent or a collective name of multiple storage compo-
nents, and used to store the executable program code,
data and so on. And, the memory may include Random-
Access Memory (RAM), and may also include Non-Vol-
atile Memory (NVM), e.g., disk memory, flash memory
(Flash) or the like.

[0237] The specificimplementations of the above net-
work device and its components may refer to the steps
performed by the network device in the above beam de-
tection method, and will not be repeated in the embodi-
ments of the present application.

[0238] The present application provides a computer
readable storage medium storing the computer instruc-
tions therein, where the computer instructions cause a
computer to perform some or all of the steps in the above
beam detection method when running on the computer.
[0239] The present application provides a computer
program product that causes a computer to perform
some or all of the steps in the above beam detection
method when running on the computer.

[0240] It should be understood by those skilled in the
art that the embodiments of the invention can provide
methods, systems and computer program products.
Thus the invention can take the form of hardware em-
bodiments alone, software embodiments alone, or em-
bodiments combining the software and hardware as-
pects. Also the invention can take the form of computer
program products implemented on one or more computer
usable storage mediums (including but not limited to
magnetic disk memories, CD-ROMs, optical memories
and the like) containing computer usable program codes
therein.

[0241] The invention is described by reference to the
flow charts and/or the block diagrams of the methods,
the devices (systems) and the computer program prod-
ucts according to the embodiments of the invention. It
should be understood that each process and/or block in
the flow charts and/or the block diagrams, and a combi-
nation of processes and/or blocks in the flow charts
and/or the block diagrams can be implemented by the
computer program instructions. These computer pro-
gram instructions can be provided to a general-purpose
computer, a dedicated computer, an embedded proces-
sor, or a processor of another programmable data
processing device to produce a machine, so that an ap-
paratus for implementing the functions specified in one
or more processes of the flow charts and/or one or more
blocks of the block diagrams is produced by the instruc-
tions executed by the computer or the processor of an-
other programmable data processing device.
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[0242] These computer program instructions can also
be stored in a computer readable memory which is ca-
pable of guiding the computer or another programmable
data processing device to operate in a particular way, so
that the instructions stored in the computer readable
memory produce a manufacture including the instruction
apparatus which implements the functions specified in
one or more processes of the flow charts and/or one or
more blocks of the block diagrams.

[0243] These computer program instructions can also
be loaded onto the computer or another programmable
data processing device, so that a series of operation
steps are performed on the computer or another pro-
grammable device to produce the computer-implement-
ed processing. Thus the instructions executed on the
computer or another programmable device provide steps
for implementing the functions specified in one or more
processes of the flow charts and/or one or more blocks
of the block diagrams.

[0244] Although the preferred embodiments of the in-
vention have been described, those skilled in the art can
make additional alterations and modifications to these
embodiments once they learn about the basic creative
concepts. Thus the attached claims are intended to be
interpreted to include the preferred embodiments as well
as all the alterations and modifications falling within the
scope of the invention.

[0245] Evidently those skilled in the art can make var-
ious modifications and variations to the embodiments of
the invention without departing from the spirit and scope
of the embodiments of the invention. Thus the invention
is also intended to encompass these modifications and
variations therein as long as these modifications and var-
iations to the embodiments of the invention come into
the scope of the claims of the invention and their equiv-
alents.

Claims
1. Abeam detection method, comprising:

receiving, by a user equipment, beam quality
monitoring signals transmitted by a network de-
vice using M beams, wherein the beam quality
monitoring signals are signals used for monitor-
ing beam quality and M is a positive integer;
determining, by the user equipment, signal qual-
ities of the M beam quality monitoring signals,
and determining, based on the signal quality of
each of the M beam quality monitoring signals,
beam qualities of the beams used for transmit-
ting the beam quality monitoring signals;
generating, by the user equipment, a first detec-
tion report, wherein the first detection report
comprises at least one of: indication information
of at least one beam of which the beam quality
does not satisfy a first threshold among the M
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beams, the beam quality of at least one beam
of which the beam quality does not satisfy the
first threshold, indication information of at least
one beam of which the beam quality satisfies a
second threshold, and the beam quality of at
least one beam of which the beam quality sat-
isfies the second threshold;

transmitting, by the user equipment, the first de-
tection report to the network device.

The method according to claim 1, wherein the M
beams comprise M1 first beams that have been de-
termined to be available for communication with the
user equipment and M2 second beams that have not
been determined to be used for communication with
the user equipment, the beam quality monitoring sig-
nals transmitted through the first beams are first
beam quality monitoring signals, and the beam qual-
ity monitoring signals transmitted through the sec-
ond beams are second beam quality monitoring sig-
nals;

the first detection report comprises: indication infor-
mation of atleastone beam of which the beam quality
does not satisfy the first threshold among the M1 first
beams, and/or, the beam quality of atleastone beam
of which the beam quality does not satisfy the first
threshold among the M1 first beams.

The method according to claim 1, wherein the M
beams comprise M1 first beams that have been de-
termined to be available for communication with the
user equipment and M2 second beams that have not
been determined to be used for communication with
the user equipment, the beam quality monitoring sig-
nals transmitted through the first beams are first
beam quality monitoring signals, and the beam qual-
ity monitoring signals transmitted through the sec-
ond beams are second beam quality monitoring sig-
nals;

the first detection report comprises: indication infor-
mation of atleastone beam of which the beam quality
satisfies the second threshold among the M2 second
beams, and/or, the beam quality of atleastone beam
of which the beam quality satisfies the second
threshold among the M2 second beams.

The method according to claim 1, wherein the M
beams comprise M1 first beams that have been de-
termined to be available for communication with the
user equipment and M2 second beams that have not
been determined to be used for communication with
the user equipment, the beam quality monitoring sig-
nals transmitted through the first beams are first
beam quality monitoring signals, and the beam qual-
ity monitoring signals transmitted through the sec-
ond beams are second beam quality monitoring sig-
nals;

the first detection report comprises:
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indication information of at least one beam of
which the beam quality does not satisfy the first
threshold among the M1 first beams, and/or, the
beam quality of at least one beam of which the
beam quality does not satisfy the first threshold
among the M1 first beams;

and,

indication information of at least one beam of
which the beam quality satisfies the second
threshold among the M2 second beams, and/or,
the beam quality of at least one beam of which
the beam quality satisfies the second threshold
among the M2 second beams.

The method according to claim 1, wherein the M
beams comprise M1 first beams that have been de-
termined to be available for communication with the
user equipment and M2 second beams that have not
been determined to be used for communication with
the user equipment, the beam quality monitoring sig-
nals transmitted through the first beams are first
beam quality monitoring signals, and the beam qual-
ity monitoring signals transmitted through the sec-
ond beams are second beam quality monitoring sig-
nals;

the first detection report comprises:

indication information of at least one beam of
which the beam quality does not satisfy the first
threshold among the M1 first beams, and/or, the
beam quality of at least one beam of which the
beam quality does not satisfy the first threshold
among the M1 first beams;

afterthe user equipment determines beam qual-
ity parameters of the M beams, the method fur-
ther comprises:

generating, by the user equipment, a sec-
ond detection report, wherein the second
detection report comprises: indication infor-
mation of at least one beam of which the
beam quality satisfies the second threshold
among the M2 second beams, and/or, the
beam quality of at least one beam of which
the beam quality satisfies the second
threshold among the M2 second beams;
transmitting, by the user equipment, the
second detection report to the network de-
vice.

The method according to claim 1, wherein the M
beams are first beams that have been determined
to be available for communication with the user
equipment, and the beam quality monitoring signals
transmitted through the M first beams are first beam
quality monitoring signals;

the first detection report comprises:

indication information of at least one beam of which



10.

53

the beam quality does not satisfy the first threshold
among the M first beams, and/or, the beam quality
of at least one beam of which the beam quality does
not satisfy the first threshold among the M first
beams.

The method according to claim 6, wherein after the
user equipment transmits the first detection report
to the network device, the method further comprises:

receiving, by the user equipment, second beam
quality monitoring signals transmitted by the net-
work device using N second beams, wherein the
second beams are beams that has not been de-
termined to be used for communication with the
user equipment, and N is a positive integer;
determining, by the user equipment, signal qual-
ities of the N second beam quality monitoring
signals, and determining, based on the signal
quality of each of the N second beam quality
monitoring signals, beam qualities of the second
beams used for transmitting the second beam
quality monitoring signals;

generating, by the user equipment, a second de-
tection report, wherein the second detection re-
port comprises: indication information of atleast
one beam of which the beam quality satisfies
the second threshold among the N second
beams, and/or, the beam quality of at least one
beam of which the beam quality satisfies the
second threshold;

transmitting, by the user equipment, the second
detection report to the network device.

The method according to any one of claims 2 and
5-7, wherein the first detection report specifically
comprises:

indication information of all of L1 beams of which
beam qualities do not satisfy the first threshold
among the first beams, and/or, beam qualities of K1
beams with the best or worst beam qualities among
the L1 beams, wherein K1 is 1, or K is smaller one
of L1 and H, and H is a maximum number of beam
qualities carried by uplink resources used by the user
equipment to transmit the first detection report.

The method according to any one of claims 2 and
5-7, wherein the first detection report specifically
comprises:

indication information of K2 beams with the best or
worst beam qualities among beams of which beam
qualities do not satisfy the first threshold among the
first beams, and/or, the beam quality of at least one
of the K2 beams.

The method according to claim 3, wherein the first
detection report specifically comprises:
indication information of all of L2 beams of which
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beam qualities satisfy the second threshold among
the second beams, and/or, beam qualities of K3
beams with the best or worst beam qualities among
the L2 beams, wherein K3 is 1, or K3 is smaller one
of L2 and H, and H is a maximum number of beam
qualities carried by uplink resources used by the user
equipment to transmit the first detection report.

The method according to claim 3, wherein the first
detection report specifically comprises:

indication information of K4 beams with the best or
worst beam qualities among beams of which beam
qualities satisfy the second threshold among the sec-
ond beams, and/or, the beam quality of at least one
of the K4 beams.

The method according to claim 4, wherein the first
detection report specifically comprises:

indication information of K2 beams with the best
or worst beam qualities among beams of which
beam qualities do not satisfy the first threshold
among the first beams, and/or, the beam quality
of at least one of the K2 beams; and

indication information of K4 beams with the best
or worst beam qualities among beams of which
beam qualities satisfy the second threshold
among the second beams, and/or, the beam
quality of at least one of the K4 beams;
wherein K2isless than orequalto a total number
of beams of which beam qualities do not satisfy
the first threshold among the first beams, and
K4 is less than or equal to a total number of
beams of which beam qualities satisfy the sec-
ond threshold among the second beams.

The method according to claim 5 or 6, wherein the
second detection report specifically comprises:

indication information of all of L2 beams of which
beam qualities satisfy the second threshold among
the second beams, and/or, beam qualities of K3
beams with the best or worst beam qualities among
the L2 beams, wherein K3 is 1, or K3 is smaller one
of L2 and H, and H is a maximum number of beam
qualities carried by uplink resources used by the user
equipment to transmit the first detection report.

The method according to claim 5 or 6, wherein the
second detection report specifically comprises:
indication information of K4 beams with the best or
worst beam qualities among beams of which beam
qualities satisfy the second threshold among the sec-
ond beams, and/or, the beam quality of at least one
of the K4 beams.

The method according to any one of claims 1 to 14,
wherein determining, by the user equipment, the
beam quality of the beam, comprises:
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taking the signal quality of the beam quality mon-
itoring signal transmitted through the beam as
the beam quality of the beam; or

determining a hypothetical communication qual-
ity of a resource set corresponding to the beam
based on the signal quality of the beam quality
monitoring signal transmitted through the beam,
and taking the hypothetical communication
quality of the resource set corresponding to the
beam as the beam quality of the beam; or
determining a hypothetical communication qual-
ity of a downlink channel corresponding to the
beam based on the signal quality of the beam
quality monitoring signal transmitted through the
beam, and taking the hypothetical communica-
tion quality of the downlink channel correspond-
ing to the beam as the beam quality of the beam;
or

determining a hypothetical communication qual-
ity of a search space corresponding to the beam
based on the signal quality of the beam quality
monitoring signal transmitted through the beam,
and taking the hypothetical communication
quality of the search space corresponding to the
beam as the beam quality of the beam.

The method according to any one of claims 1-2 and
4-13, wherein when the first detection report com-
prises indication information of at least two first
beams, the indication information of the at least two
first beams is sorted according to beam qualities of
beams;

and/or,

when the first detection report comprises beam qual-
ities of at least two first beams, the beam qualities
of the at least two first beams are sorted according
to beam qualities of beams.

The method according to any one of claims 1, 3, 4
and 10-12, wherein when the first detection report
comprises indication information of at least two sec-
ond beams, the indication information of the at least
two second beams is sorted according to beam qual-
ities of beams;

and/or,

when the first detection report comprises beam qual-
ities of atleasttwo second beams, the beam qualities
of the at least two second beams are sorted accord-
ing to beam qualities of beams.

The method according to any one of claims 1-17,
wherein the first detection report further comprises
padding bits or reserved bits.

The method according to claim 18, wherein the pad-
ding bits comprise: beam qualities of K5 beams with
worst beam qualities among beams satisfying the
first threshold, and/or, beam qualities of K6 beams
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with worst beam qualities among beams not satisfy-
ing the second threshold.

20. The method according to any one of claims 1-19,

wherein the first detection report further comprises:

indication information indicating the quantity of
indication information of the at least one beam
of which beam quality does not satisfy the first
threshold in the first detection report; and/or
indication information indicating the quantity of
the beam quality of the at least one beam of
which the beam quality does not satisfy the first
threshold in the first detection report; and/or
indication information indicating the quantity of
indication information of the at least one beam
of which the beam quality satisfies the second
threshold in the first detection report; and/or
indication information indicating the quantity of
the beam quality of the at least one beam of
which the beam quality satisfies the second
threshold in the first detection report; and/or
indication information indicating a position of in-
dication information of the at least one beam of
which the beam quality does not satisfy the first
threshold in the first detection report; and/or
indication information indicating a position of the
beam quality of the at least one beam of which
the beam quality does not satisfy the first thresh-
old in the first detection report; and/or
indication information indicating a position of in-
dication information of the at least one beam of
which the beam quality satisfies the second
threshold in the first detection report; and/or
indication information indicating a position of the
beam quality of the at least one beam of which
the beam quality satisfies the second threshold
in the first detection report; and/or

information indicating a type of the first detection
report, wherein the type of the first detection re-
port comprises: a detection report of beams not
satisfying the first threshold, a detection report
of beams satisfying the second threshold, and
a detection report of beams not satisfying the
first threshold and beams satisfying the second
threshold.

21. The method according to any one of claims 1-20,

wherein:

the quantity of indication information of the at
least one beam of which the beam quality does
not satisfy the first threshold in the first detection
report is a first quantity agreed with the network
device; and/or

the quantity of the beam quality of the at least
one beam of which the beam quality does not
satisfy the first threshold in the first detection
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report is a second quantity agreed with the net-
work device; and/or

the quantity of indication information of the at
least one beam of which the beam quality sat-
isfies the second threshold in the first detection
report is a third quantity agreed with the network
device; and/or

the quantity of the beam quality of the at least
one beam of which the beam quality satisfies
the second threshold in the first detection report
is a fourth quantity agreed with the network de-
vice.

The method according to any one of claims 1 to 21,
wherein transmitting, by the user equipment, the first
detection report to the network device, comprises:
when transmitting of the first detection report by the
user equipment on first uplink resource for transmit-
ting the first detection report collides with transmitting
of a third signal to the network device on second
uplink resource, then:

cancelling, by the user equipment, the transmit-
ting of the third signal on the second uplink re-
source, and transmitting the first detection report
on the first resource; or

cancelling, by the user equipment, the transmit-
ting of the third signal on the second uplink re-
source, and transmitting the first detection report
and the third signal on the first resource; or
cancelling, by the user equipment, the transmit-
ting of the first detection report on the first uplink
resource, and transmitting the first detection re-
port on the second resource; or

cancelling, by the user equipment, the transmit-
ting of the first detection report on the first uplink
resource, and transmitting the first detection re-
port and the third signal on the second resource.

The method according to any one of claims 1 to 22,
wherein the user equipment receives configuration
information transmitted by the network device before
receiving the beam quality monitoring signals trans-
mitted by the network device, wherein the configu-
ration information is used for indicating the user
equipment to receive the beam quality monitoring
signals according to indicated configuration param-
eters.

The method according to any one of claims 1 to 23,
wherein the user equipment further receives second
configuration information transmitted by the network
device before generating the first detection report,
wherein the configuration information comprises:

indication information indicating the quantity of
indication information of the at least one beam
of which the beam quality does not satisfy the
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first threshold in the first detection report; and/or
indication information indicating the quantity of
the beam quality of the at least one beam of
which the beam quality does not satisfy the first
threshold in the first detection report; and/or
indication information indicating the quantity of
indication information of the at least one beam
of which the beam quality satisfies the second
threshold in the first detection report; and/or
indication information indicating the quantity of
the beam quality of the at least one beam of
which the beam quality satisfies the second
threshold in the first detection report; and/or
indication information indicating a position of in-
dication information of the at least one beam of
which the beam quality does not satisfy the first
threshold in the first detection report; and/or
indication information indicating a position of the
beam quality of the at least one beam of which
the beam quality does not satisfy the first thresh-
old in the first detection report; and/or
indication information indicating a position of in-
dication information of the at least one beam of
which the beam quality satisfies the second
threshold in the first detection report; and/or
indication information indicating a position of the
beam quality of the at least one beam of which
the beam quality satisfies the second threshold
in the first detection report; and/or

information indicating a type of the first detection
report, wherein the type of the first detection re-
port comprises: a detection report of beams not
satisfying the first threshold, a detection report
of beams satisfying the second threshold, and
a detection report of beams not satisfying the
first threshold and beams satisfying the second
threshold; and/or

information indicating a maximum amount of
beam indication information allowed to be con-
tained in the first detection report; and/or
information indicating a maximum number of
beam qualities allowed to be contained in the
first detection report.

25. Abeam detection method, comprising:

transmitting, by a network device, beam quality
monitoring signals using M beams, wherein the
beam quality monitoring signals are signals
used for monitoring beam quality and Mis a pos-
itive integer;

receiving, by the network device, afirst detection
report transmitted by a user equipment, wherein
the first detection report comprises at least one
of: indication information of at least one beam
of which the beam quality does not satisfy a first
threshold among the M beams, the beam quality
of at least one beam of which the beam quality
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does not satisfy the first threshold, indication in-
formation of atleast one beam of which the beam
quality satisfies a second threshold, and the
beam quality of at least one beam of which the
beam quality satisfies the second threshold.

The method according to claim 25, wherein the M
beams comprise M1 first beams that have been de-
termined to be available for communication with the
user equipment and M2 second beams that have not
been determined to be used for communication with
the user equipment, the beam quality monitoring sig-
nals transmitted through the first beams are first
beam quality monitoring signals, and the beam qual-
ity monitoring signals transmitted through the sec-
ond beams are second beam quality monitoring sig-
nals; the first detection report comprises: indication
information of at least one beam of which the beam
quality does not satisfy the first threshold among the
M1 first beams, and/or, the beam quality of at least
one beam of which the beam quality does not satisfy
the first threshold among the M1 first beams;

after the network device receives the first detection
report, the method further comprises:

deleting, by the network device, at least one beam
of which the beam quality does not satisfy the first
threshold from the first beams.

The method according to claim 25, wherein the M
beams comprise M1 first beams that have been de-
termined to be available for communication with the
user equipment and M2 second beams that have not
been determined to be used for communication with
the user equipment, the beam quality monitoring sig-
nals transmitted through the first beams are first
beam quality monitoring signals, and the beam qual-
ity monitoring signals transmitted through the sec-
ond beams are second beam quality monitoring sig-
nals; the first detection report comprises: indication
information of at least one beam of which the beam
quality satisfies the second threshold among the M2
second beams, and/or, the beam quality of at least
one beam of which the beam quality satisfies the
second threshold among the M2 second beams;
after the network device receives the first detection
report, the method further comprises:

adding, by the network device, at least one second
beam of which the beam quality satisfies the second
threshold to the first beams.

The method according to claim 25, wherein the M
beams comprise M1 first beams that have been de-
termined to be available for communication with the
user equipment and M2 second beams that have not
been determined to be used for communication with
the user equipment, the beam quality monitoring sig-
nals transmitted through the first beams are first
beam quality monitoring signals, and the beam qual-
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ity monitoring signals transmitted through the sec-
ond beams are second beam quality monitoring sig-
nals;

the first detection report comprises: indication infor-
mation of atleast one beam of which the beam quality
does not satisfy the first threshold among the M1 first
beams, and/or, the beam quality of atleastone beam
of which the beam quality does not satisfy the first
threshold among the M1 first beams; and indication
information of at least one beam of which the beam
quality satisfies the second threshold among the M2
second beams, and/or, the beam quality of at least
one beam of which the beam quality satisfies the
second threshold among the M2 second beams;
after the network device receives the first detection
report, the method further comprises:

deleting, by the network device, at least one beam
of which the beam quality does not satisfy the first
threshold from the first beams, and/or, adding at
least one second beam of which the beam quality
satisfies the second threshold to the first beams.

The method according to claim 25, wherein the M
beams comprise M1 first beams that have been de-
termined to be available for communication with the
user equipment and M2 second beams that have not
been determined to be used for communication with
the user equipment, the beam quality monitoring sig-
nals transmitted through the first beams are first
beam quality monitoring signals, and the beam qual-
ity monitoring signals transmitted through the sec-
ond beams are second beam quality monitoring sig-
nals; the first detection report comprises: indication
information of at least one beam of which the beam
quality does not satisfy the first threshold among the
M1 first beams, and/or, the beam quality of at least
one beam of which the beam quality does not satisfy
the first threshold among the M1 first beams;

the method further comprises:

receiving, by the network device, a second de-
tection report transmitted by the user equip-
ment, wherein the second detection report com-
prises: indication information of at least one
beam of which the beam quality satisfies the
second threshold among the M2 second beams,
and/or, the beam quality of at least one beam of
which the beam quality satisfies the second
threshold among the M2 second beams;
deleting, by the network device, at least one
beam of which the beam quality does not satisfy
the first threshold from the first beams, and/or,
adding at least one second beam of which the
beam quality satisfies the second threshold to
the first beams.

The method according to claim 25, wherein the M
beams are first beams that have been determined
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to be available for communication with the user
equipment, and the beam quality monitoring signals
transmitted through the M first beams are first beam
quality monitoring signals; the first detection report
specifically comprises: indication information of at
least one beam of which the beam quality does not
satisfy the first threshold among the M first beams,
and/or, the beam quality of at least one beam of
which the beam quality does not satisfy the first
threshold among the M first beams;

after the network device receives the first detection
report, the method further comprises:

transmitting, by the network device, second
beam quality monitoring signals to the user
equipment using N second beams, wherein the
second beams are beams that has not been de-
termined to be used for communication with the
user equipment and N is a positive integer;
receiving, by the network device, a second de-
tection report reported by the user equipment,
wherein the second detection report comprises:
indication information of at least one beam of
which the beam quality satisfies the second
threshold among the N second beams, and/or,
the beam quality of at least one beam of which
the beam quality satisfies the second threshold;
deleting, by the network device, at least one
beam of which the beam quality does not satisfy
the first threshold from the first beams, and/or,
adding at least one second beam of which the
beam quality satisfies the second threshold to
the first beams.

The method according to any one of claims 25 to 30,
wherein the network device further transmits config-
uration information to the user equipment before
transmitting the beam quality monitoring signals to
the user equipment, wherein the configuration infor-
mation is used for indicating the user equipment to
receive the beam quality monitoring signals accord-
ing to indicated configuration parameters.

The method according to any one of claims 25 to 31,
wherein the network device further transmits second
configuration information to the user equipment,
wherein the second configuration information com-
prises:

indication information indicating a type of the first
detection report reported by the user equipment;
and/or

indication information indicating the quantity of
indication information of the at least one beam
of which the beam quality does not satisfy the
firstthreshold in the first detection report; and/or
indication information indicating the quantity of
the beam quality of the at least one beam of
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which beam quality does not satisfy the first
threshold in the first detection report; and/or
indication information indicating the quantity of
indication information of the at least one beam
of which the beam quality satisfies the second
threshold in the first detection report; and/or
indication information indicating the quantity of
the beam quality of the at least one beam of
which the beam quality satisfies the second
threshold in the first detection report; and/or
indication information indicating a position of in-
dication information of the at least one beam of
which the beam quality does not satisfy the first
threshold in the first detection report; and/or
indication information indicating a position of the
beam quality of the at least one beam of which
the beam quality does not satisfy the first thresh-
old in the first detection report; and/or
indication information indicating a position of in-
dication information of the at least one beam of
which the beam quality satisfies the second
threshold in the first detection report; and/or
indication information indicating a position of the
beam quality of the at least one beam of which
the beam quality satisfies the second threshold
in the first detection report; and/or

information indicating a maximum amount of
beam indication information allowed to be con-
tained in the first detection report; and/or
information indicating a maximum number of
beam qualities allowed to be contained in the
first detection report.

33. The method according to any one of claims 25 to 32,

wherein receiving, by the network device, the first
detection report transmitted by the user equipment,
comprises:

when transmitting of the first detection report by the
user equipment on first uplink resource for transmit-
ting the first detection report collides with transmitting
of a third signal to the network device on second
uplink resource, then:

cancelling, by the network device, reception of
the third signal transmitted on the second uplink
resource, and receiving the first detection report
transmitted on the first resource; or

cancelling, by the network device, reception of
the third signal transmitted on the second uplink
resource, and receiving the first detection report
and the third signal transmitted on the first re-
source; or

cancelling, by the network device, reception of
the first detection report transmitted on the first
uplink resource, and receiving the first detection
report transmitted on the second resource; or
cancelling, by the network device, reception of
the first detection report transmitted on the first
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uplink resource, and receiving the first detection
report and the third signal transmitted on the
second resource.

34. The method according to any one of claims 25 to 33,

35.

36.

37.

wherein the network device blindly detects the first
detection report according to a blind detection rule
after receiving the first detection report transmitted
by the user equipment.

Abeam detection apparatus, comprising:

a receiving module configured to receive beam
quality monitoring signals transmitted by a net-
work device using M beams, wherein the beam
quality monitoring signals are signals used for
monitoring beam quality and M is a positive in-
teger;

a processing module configured to determine
signal qualities of the M beam quality monitoring
signals, determine, based on the signal quality
ofeach ofthe M beam quality monitoring signals,
beam qualities of the beams used for transmit-
ting the beam quality monitoring signals, and
generate afirstdetection report, wherein the first
detection report comprises at least one of: indi-
cation information of at least one beam of which
the beam quality does not satisfy afirst threshold
among the M beams, the beam quality of atleast
one beam of which the beam quality does not
satisfy the first threshold, indication information
of at least one beam of which the beam quality
satisfies a second threshold, and the beam qual-
ity of atleast one beam of which the beam quality
satisfies the second threshold;

a transmitting module configured to transmit the
first detection report to the network device.

The apparatus according to claim 35, wherein the M
beams comprise M1 first beams that have been de-
termined to be available for communication with the
user equipment and M2 second beams that have not
been determined to be used for communication with
the user equipment, the beam quality monitoring sig-
nals transmitted through the first beams are first
beam quality monitoring signals, and the beam qual-
ity monitoring signals transmitted through the sec-
ond beams are second beam quality monitoring sig-
nals;

the first detection report comprises: indication infor-
mation of atleastone beam of which the beam quality
does not satisfy the first threshold among the M1 first
beams, and/or, the beam quality of atleastone beam
of which the beam quality does not satisfy the first
threshold among the M1 first beams.

The apparatus according to claim 35, wherein the M
beams comprise M1 first beams that have been de-

10

15

20

25

30

35

40

45

50

55

33

EP 3 706 335 A1

38.

39.
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termined to be available for communication with the
user equipment and M2 second beams that have not
been determined to be used for communication with
the user equipment, the beam quality monitoring sig-
nals transmitted through the first beams are first
beam quality monitoring signals, and the beam qual-
ity monitoring signals transmitted through the sec-
ond beams are second beam quality monitoring sig-
nals;

the first detection report comprises: indication infor-
mation of atleast one beam of which the beam quality
satisfies the second threshold among the M2 second
beams, and/or, the beam quality of atleastone beam
of which the beam quality satisfies the second
threshold among the M2 second beams.

The apparatus according to claim 35, wherein the M
beams comprise M1 first beams that have been de-
termined to be available for communication with the
user equipment and M2 second beams that have not
been determined to be used for communication with
the user equipment, the beam quality monitoring sig-
nals transmitted through the first beams are first
beam quality monitoring signals, and the beam qual-
ity monitoring signals transmitted through the sec-
ond beams are second beam quality monitoring sig-
nals;

the first detection report comprises:

indication information of at least one beam of
which the beam quality does not satisfy the first
threshold among the M1 first beams, and/or, the
beam quality of at least one beam of which the
beam quality does not satisfy the first threshold
among the M1 first beams;

and,

indication information of at least one beam of
which the beam quality satisfies the second
threshold among the M2 second beams, and/or,
the beam quality of at least one beam of which
the beam quality satisfies the second threshold
among the M2 second beams.

The apparatus according to claim 35, wherein the M
beams comprise M1 first beams that have been de-
termined to be available for communication with the
user equipment and M2 second beams that have not
been determined to be used for communication with
the user equipment, the beam quality monitoring sig-
nals transmitted through the first beams are first
beam quality monitoring signals, and the beam qual-
ity monitoring signals transmitted through the sec-
ond beams are second beam quality monitoring sig-
nals;

the first detection report comprises:

indication information of at least one beam of
which the beam quality does not satisfy the first
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threshold among the M1 first beams, and/or, the
beam quality of at least one beam of which the
beam quality does not satisfy the first threshold
among the M1 first beams;

the processing module is further configured to:
generate a second detection report after deter-
mining beam quality parameters of the M
beams, wherein the second detection report
comprises: indication information of at least one
beam of which the beam quality satisfies the
second threshold among the M2 second beams,
and/or, the beam quality of at least one beam of
which the beam quality satisfies the second
threshold among the M2 second beams;

the transmitting module is further configured
totransmit the second detection report to the net-
work device.

40. The apparatus according to claim 35, wherein the M

41.

beams are first beams that have been determined
to be available for communication with the user
equipment, and the beam quality monitoring signals
transmitted through the M first beams are first beam
quality monitoring signals;

the first detection report specifically comprises:
indication information of at least one beam of which
the beam quality does not satisfy the first threshold
among the M first beams, and/or, the beam quality
of at least one beam of which the beam quality does
not satisfy the first threshold among the M first
beams.

The apparatus according to claim 40, wherein the
receiving module is further configured to:

receive second beam quality monitoring signals
transmitted by the network device using N sec-
ond beams after the transmitting module trans-
mits the first detection report to the network de-
vice, wherein the second beams are beams that
has not been determined to be used for commu-
nication with the user equipment and N is a pos-
itive integer;

the processing module is further configured to:
determine signal qualities of the N second beam
quality monitoring signals, determine, based on
the signal quality of each of the N second beam
quality monitoring signals, beam qualities of the
second beams used for transmitting the second
beam quality monitoring signals, and generate
a second detection report, wherein the second
detection report comprises: indication informa-
tion of at least one beam of which the beam qual-
ity satisfies the second threshold among the N
second beams, and/or, the beam quality of at
least one beam of which the beam quality sat-
isfies the second threshold;

the transmitting module is further configured to
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transmit the second detection report to the net-
work device.

42. The apparatus according to any one of claims 35 to

41, wherein the transmitting module is specifically
configured to:

when transmitting of the first detection report on
first uplink resource for transmitting the first de-
tection report collides with transmitting of a third
signal to the network device on second uplink
resource, then: cancel the transmitting of the
third signal on the second uplink resource, and
transmit the first detection report on the first re-
source; or

cancel the transmitting of the third signal on the
second uplink resource, and transmit the first
detection report and the third signal on the first
resource; or

cancel the transmitting of the first detection re-
port on the first uplink resource, and transmit the
first detection report on the second resource; or
cancel the transmitting of the first detection re-
port on the first uplink resource, and transmit the
first detection report and the third signal on the
second resource.

43. The apparatus according to any one of claims 35 to

42, wherein the receiving module is further config-
ured to: receive configuration information transmit-
ted by the network device before receiving the beam
quality monitoring signals transmitted by the network
device, wherein the configuration information is used
forindicating the user equipmenttoreceive the beam
quality monitoring signals according to indicated
configuration parameters.

44. Abeam detection apparatus, comprising:

a transmitting module configured to transmit
beam quality monitoring signals using M beams,
wherein the beam quality monitoring signals are
signals used for monitoring beam quality and M
is a positive integer;

a receiving module configured to receive a first
detection report transmitted by a user equip-
ment, wherein the first detection report compris-
es at least one of: indication information of at
least one beam of which the beam quality does
not satisfy a first threshold among the M beams,
the beam quality of at least one beam of which
the beam quality does not satisfy the first thresh-
old, indication information of at least one beam
of which the beam quality satisfies a second
threshold, and the beam quality of at least one
beam of which the beam quality satisfies the
second threshold.
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The apparatus according to claim 44, wherein the M
beams comprise M1 first beams that have been de-
termined to be available for communication with the
user equipment and M2 second beams that have not
been determined to be used for communication with
the user equipment, the beam quality monitoring sig-
nals transmitted through the first beams are first
beam quality monitoring signals, and the beam qual-
ity monitoring signals transmitted through the sec-
ond beams are second beam quality monitoring sig-
nals; the first detection report comprises: indication
information of at least one beam of which the beam
quality does not satisfy the first threshold among the
M1 first beams, and/or, the beam quality of at least
one beam of which the beam quality does not satisfy
the first threshold among the M1 first beams;

the apparatus further comprises:

a processing module configured to delete at least
one beam of which the beam quality does not satisfy
the first threshold from the first beams after the re-
ceiving module receives the first detection report.

The apparatus according to claim 44, wherein the M
beams comprise M1 first beams that have been de-
termined to be available for communication with the
user equipment and M2 second beams that have not
been determined to be used for communication with
the user equipment, the beam quality monitoring sig-
nals transmitted through the first beams are first
beam quality monitoring signals, and the beam qual-
ity monitoring signals transmitted through the sec-
ond beams are second beam quality monitoring sig-
nals; the first detection report comprises: indication
information of at least one beam of which the beam
quality satisfies the second threshold among the M2
second beams, and/or, the beam quality of at least
one beam of which the beam quality satisfies the
second threshold among the M2 second beams;
the apparatus further comprises:

a processing module configured to add at least one
second beam of which the beam quality satisfies the
second threshold to the first beams after the receiv-
ing module receives the first detection report.

The apparatus according to claim 44, wherein the M
beams comprise M1 first beams that have been de-
termined to be available for communication with the
user equipment and M2 second beams that have not
been determined to be used for communication with
the user equipment, the beam quality monitoring sig-
nals transmitted through the first beams are first
beam quality monitoring signals, and the beam qual-
ity monitoring signals transmitted through the sec-
ond beams are second beam quality monitoring sig-
nals;

the first detection report comprises: indication infor-
mation of atleastone beam of which the beam quality
does not satisfy the first threshold among the M1 first
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48.

49.
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beams, and/or, the beam quality of atleastone beam
of which the beam quality does not satisfy the first
threshold among the M1 first beams; and indication
information of at least one beam of which the beam
quality satisfies the second threshold among the M2
second beams, and/or, the beam quality of at least
one beam of which the beam quality satisfies the
second threshold among the M2 second beams;
the apparatus further comprises:

a processing module configured to delete at least
one beam of which the beam quality does not satisfy
the first threshold from the first beams, and/or, add
at least one second beam of which the beam quality
satisfies the second threshold to the first beams after
the receiving module receives the first detection re-
port.

The apparatus according to claim 44, wherein the M
beams comprise M1 first beams that have been de-
termined to be available for communication with the
user equipment and M2 second beams that have not
been determined to be used for communication with
the user equipment, the beam quality monitoring sig-
nals transmitted through the first beams are first
beam quality monitoring signals, and the beam qual-
ity monitoring signals transmitted through the sec-
ond beams are second beam quality monitoring sig-
nals; the first detection report comprises: indication
information of at least one beam of which the beam
quality does not satisfy the first threshold among the
M1 first beams, and/or, the beam quality of at least
one beam of which the beam quality does not satisfy
the first threshold among the M1 first beams;

the receiving module is further configured to receive
a second detection report transmitted by the user
equipment, wherein the second detection report
comprises: indication information of at least one
beam of which the beam quality satisfies the second
threshold among the M2 second beams, and/or, the
beam quality of at least one beam of which the beam
quality satisfies the second threshold among the M2
second beams;

the apparatus further comprises:

a processing module configured to delete at least
one beam of which the beam quality does not satisfy
the first threshold from the first beams, and/or, add
at least one second beam of which the beam quality
satisfies the second threshold to the first beams after
the receiving module receives the first detection re-
port.

The apparatus according to claim 44, wherein the M
beams are first beams that have been determined
to be available for communication with the user
equipment, and the beam quality monitoring signals
transmitted through the M first beams are first beam
quality monitoring signals; the first detection report
specifically comprises: indication information of at
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least one beam of which the beam quality does not
satisfy the first threshold among the M first beams,
and/or, the beam quality of at least one beam of
which the beam quality does not satisfy the first
threshold among the M first beams;

the transmitting module is further configured to:
transmit second beam quality monitoring signals to
the user equipment using N second beams after the
receiving module receives the first detection report,
wherein the second beams are beams that has not
been determined to be used for communication with
the user equipment and N is a positive integer;

the receiving module is further configured to: receive
asecond detection report reported by the user equip-
ment, wherein the second detection report compris-
es: indication information of at least one beam of
which the beam quality satisfies the second thresh-
old among the N second beams, and/or, the beam
quality of atleast one beam of which the beam quality
satisfies the second threshold;

the apparatus further comprises:

a processing module configured to delete at least
one beam of which the beam quality does not satisfy
the first threshold from the first beams, and/or, add
at least one second beam of which the beam quality
satisfies the second threshold to the first beams after
the receiving module receives the first detection re-
port and the second detection report.

The method according to any one of claims 44 to 49,
wherein the transmitting module is further configured
to: transmit configuration information to the user
equipment before transmitting the beam quality
monitoring signals to the user equipment, wherein
the configuration information is used for indicating
the user equipment to receive the beam quality mon-
itoring signals according to indicated configuration
parameters.

The apparatus according to any one of claims 44 to
50, wherein the receiving module is specifically con-
figured to:

when transmitting of the first detection report by the
user equipment on first uplink resource for transmit-
ting the first detection report collides with transmitting
of a third signal to the network device on second
uplink resource, then:

cancel reception of the third signal transmitted
on the second uplink resource, and receive the
first detection report transmitted on the first re-
source; or

cancel reception of the third signal transmitted
on the second uplink resource, and receive the
first detection report and the third signal trans-
mitted on the first resource; or

cancel reception of the first detection report
transmitted on the first uplink resource, and re-
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ceive the first detection report transmitted on the
second resource; or

cancel reception of the first detection report
transmitted on the first uplink resource, and re-
ceive the first detection report and the third sig-
nal transmitted on the second resource.

52. A user equipment, comprising:

a memory configured to store computer instruc-
tions;

a communication interface configured to com-
municate with a network device;

a processor connected communicatively to the
memory and the communication interface re-
spectively and configured to execute the com-
puter instructions to perform the method of any
one of claims 1 to 24 when executing the com-
puter instructions.

53. A network device, comprising:

a memory configured to store computer instruc-
tions;

a communication interface configured to com-
municate with a user equipment;

a processor connected communicatively to the
memory and the communication interface re-
spectively and configured to execute the com-
puter instructions to perform the method of any
one of claims 25 to 34 when executing the com-
puter instructions.
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